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 Micromax In Plastics Research 


Does someone in your lab have to read an 
electrical measuring instrument every few min- 
utes? And enter the reading in a data book? 
And plot curves from the data? 


The chances are that an L&N Recorder can 
take over all three jobs. It can show almost any 
quantity convertible into voltage or resistance. 
It can have any one of a wide variety of oper- 
ating speeds—can be either a galvanometer type 
Micromax or a vacuum-tube type Speedomax. 
Its automatically-drawn records are adding extra 
hours to the week in hundreds of laboratories. 


Micromax Temperature Recorder, Ceramic Lab 


Mechanically and electrically, Micromax and 
Speedomax equipments are easy to work with. 
Measuring circuits are easily alterable—ranges 
easily changed. Signalling or controlling may 
be added or removed at will. Structurally, 
these instruments are rigid, tough, beautifully 
fitted and adjusted; built like machine tools as 
well as like the sensitive instruments they are. 


An L&N Field Engineer will be glad to ex- 
plain the use of an L&N Recorder, or will send 
a catalog if you prefer. Write to Leeds & North- 


rup Co., 4926 Stenton Ave., Philadelphia 44, Pa. 
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Large Capacity Centrifuges 


Designed for large capacity centrifuging in 
the Chemical, Biological and Pharmaceu- 
tical industries, or wherever a batch type 


Centrifuge is required to handle large ~ 


volumes of material in bottles or sealed 
containers. Several Models are available 
according to capacity requirements. 


Model 13L - Spins 10 one liter bottles at 2300 
r.p.m. (2280xg.) — or 10 1.3 liter spun alumi- 
num containers at the same speed. A water- 
cooled enclosing guard and windshielded head 
minimize heating of contents during centri- 
fuging. 


MODEL FS 


Model FS - Spins 4 one liter bottles or six half- 
liter bottles at 2500 r.p.m. (2000xg.). Adapters 
are available for smaller tubes and bottles. 
Perforated basket style heads are also available 
14” in diameter x 614” deep in manganese 
bronze and stainless steel, speed 2500 r.p.m. 
(1250xg.). This Centrifuge can be furnished 
with explosion-proof motor and mechanical 
speed controller for hazardous locations. 


Model SR-3 - Identical in speed and capacity 
to Model FS listed above, but refrigerated, so 
that controlled temperatures to 0° C or lower 
may be maintained within the Centrifuge guard 
during the centrifuging process. 


Note: A smaller capacity, higher speed Refrig- 
eraled Centrifuge, Model PR-1, is also available. 


Prompt delivery on all Models. Write today 
for descriptive Bulletins 13L, FS and RC, 
containing complete details and current prices. 


Makers of Fine Centrifuges for Fifty Years 
INTERNATIONAL EQUIPMENT COMPANY 


1284 SOLDIERS FIELD ROAD, BOSTON 35, MASS. 
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oe which operated from a battery 
were dependable and stable only when the 
battery was at an optimum charge. These 
instruments needed constant adjustment to 
compensate for the state of charge. Now, 
this problem has been solved. 


With the Fisher Power Supply Unit, de- 
signed especially for use with the Beckman 
DU Spectrophotometer, the battery is 


constantly replenished at a rate equal to 
the drain. Your battery is never called on 
to provide a net current in excess of 0.5 
amperes. Eliminate “drift” and its attend- 
ant calibration problems, put an end to 
battery changing and charging, minimize 
need for adding water, add greatly to the 
life of the battery. 


Write today for further information. 


Operates on 115 volt, 60 cycle A.C. Complete 
) with 120 ampere hour storage battery, $161.45. 
Without battery, $135.00. 


The Fisher Power Supply Unit is the result 
of research and development carried out in 
the Fisher Development Laboratories. The 
instrument is manufactured exclusively in 
the shops of the Fisher Scientific Company. 


Fisher Power Supply Unit, with 
battery and charger 


Headquarters for Laboratory Supplies 


FISHER SCIENTIFIC Co. re: EIMER anno AMEND 


717 Forbes St., Pittsburgh (19), Pa. Greenwich and Morton Streets 
2109 Locust St., St. Louis (3), Mo. New York (14), New York 
In Canada: Fisher Scientific Co., Ltd., 904 St. James Street, Montreal, Quebec 
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Announcing Publication of MEAKINS’ Tew Fifth dition 


Che Lractice 


By JONATHAN CAMPBELL MEAKINS,C.B.E., M.D., 
LL. D., D.Sc., Formerly Professor of Medicine and 
Director of the Department of Medicine, McGill Uni- 
versity; Physician-in-Chief, Royal Victoria Hospital, 
Montreal, etc. 


A FULLY INTEGRATED AND COMPLETE DIAGNOSTIC 


AND THERAPEUTIC GUIDE FOR THE SPECIALIST 
AND GENERAL PRACTITIONER IN MEDICINE 


1558 Pages ~ ~ 518 Illustrations-50 In Color ~ ~ PRICE, $13.50 


From its inception, Dr. Meakins’ work has been based 
on symptomatology with a physiological .approach— 
never stopping with dry signs and symptoms alone. 
Always Meir significance is clearly explained and 
logical treatment indicated. As was true of all previous 
editions, the many and notable illustrations make the 
book a standout among the “practice” books in print 
today. 

Specifically the changes and additions to this 
New 1950 Edition are: 

The entire book has been reviewed and brought 
completely up-to-date. 

Special attention has been given to: Mycotic 
diseases of the lungs... Electroiyte imbalance of 
cardiac function ...Gastro-intestinal infections... 
Hepatic diagnosis . .. Diseases of the Mediastinum 
... Hepatitis . . . Diseases of nutrition—with particu- 
lar attention to the effect of injuries and diseases 
on nutrition. 

The so-called collagen diseases have been given 
considerably more attention, particularly in regard 
to periateritis nodosa, lupus erythematosis, schlero- 
derma, etc. 

The chapters on metabolism and on the ductless 
glands have been considerabiy enlarged. 


The small section on psychiatry has been replaced 
by one on psychosomatic medicine—modern medi- 
cine having proved that so many of man’s diseases 
stem from his emotions. 

A new chapter on the antibiotics and chemo- 
therapy has been added. 


~ 


There is no other book in which the material has 
been better integrated, considering the enormous 
amount of information that has been covered. It is 
actually more than a dozen “books” in one large, 
well illustrated volume. For example: 

It contains 63 pages on the Larynx and Bronchial 
System . . . 92 pages on the Nasopharynx and Mouth 
. .. 145 pages on Diseases of the Lungs . . . 167 pages 
on the Circulatory System...139 pages on the 
Gastrointestinal Tract ...65 pages on Diseases of 
the Liver and Bile Passage . . . 79 pages on Diseases 
of Metabolism . . . 86 pages on Diseases of the Duct- 
less Glands . . . 187 pages on Diseases of the Nervous 
System . . . 44 pages on Psychosomatic Medicine... 
44 pages on the Urinary System... 120 pages on 
Infectious Diseases. 
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ACCURACY } | AND PRECISION 


Choose a NEW 


Model GO 48/77 © 


Medical 


wt 


When it’s time to decide which microscope you want to own, 
be sure to take a look at the new Leitz Medical Microscopes. 
Here is precision and quality that will stand the test of time 
and long-run performance; the kind of instrument that will 
meet your student needs today, your professional require- 
ments tomorrow. 


IMPORTANT NEW FEATURES 


pe ree Made to the uncompromising standards of quality that have 
and fine adjustments yet devised. earned world-wide recognition for the name Leitz, these 
New, built-in mechanical stage with low-set improved Medical Microscopes embody the latest advance- 
drives on a common axis...more convenience, ments, optical science can provide. They're easier to operate, 


smoother operation. more accurate than ever. 
New substage condenser with swing-out 
lement permits the f lenses from 
Write today for Catalog Micro 101—SC 
Larger yet lighter stands with longer bearing 
tor the focusing motion» eosier to LEITZ, Imc., 304 Hudson Street, New York 13, N. ¥. 
carry, easier to focus. 
Oil immersion lens is anti-reflection coated LEITZ MICROSCOPES + SCIENTIFIC INSTRUMENTS 
for maximum definition and better color 
rendition. LEICA CAMERAS AND ACCESSORIES 
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———2 MINUTES for——, 
pH, Chlorine, Phosphate 
DETERMINATIONS with 


TAYLOR COMPARATORS 


To make a determination, simply place reagent 

treated sample in middle tube in base, with un- 

treated samples in flanking tubes. Move the 

Color Standard slide across until the colors match, 
and... 


Consistent Accuracy Guaranteed 
No Single Standards To Handle 


Taylor sets are recognized standards for colori- 
metric determinations. They’re the natural favor- 
ite of those who have used them because all the 
Taylor Color Standards necessary for any one 
determination are enclosed in a handy size molded 
plastic slide. No fragile, single standards to 
handle. One determination usually takes less than 
2 minutes. Accuracy is assured because all Taylor 
Liquid Color Standards carry an unlimited guaran- 
tee against fading. 


GET THIS WEALTH OF INFORMATION FREE! 


This valuable 96 page 
book contains authoritative 
information for 34 basic 
industries. Discusses Tay- 
lor methods and equip- 
ment. Write for your copy 
—see your dealer for 
equipment. 


“FREEZE-DRYING” 
PRESERVES PRODUCTS | 


REEZE-DRYING pre- 
serves labile sub- 
stances so they retain 
their original character- 
istics over great periods 
of time, without impair- 
ing or nullifying their 

original properties. 
Freeze-Drying is the 
simplest method for 
Preserving sera, plasma, 
antibiotics, antitoxins, 
viruses, bacteria and 
other micro-organisms, 
vaccines, injectable vita- 
mins, hormones, enzymes, 
and other labile biologi- 
cals and pharmaceuticals. 
Stokes Freeze-Drying 
or equipment for industrial, 
wes research and laboratory 
the story of applications is complete, 
s self-contained and easy 
to install. ‘che Stokes 
ment in de- Advisory Service can help 
tail. on all freeze-drying prob- 

lems. 
F. J. STOKES MACHINE CO. 
5958 TABOR ROAD 

PHILADELPHIA 20, PA. 


W. A. TAYLOR 


416 RODGERS FORGE RD. » BALTIMORE-4, MD. 


LaMOTTE BLOCK COMPARATOR 


This improved LaMotte 
Unit greatly facilitates 
simple, accurate, Hydrogen 
Ion Control. It is espe- 
cially recommended for the 
use of individual operators 
on any step of a_ process 
where a definite pH value 
must be maintained. Even 
with highly colored or 
turbid solutions determina- 
tions can easily be made 
with accuracy. 

The new plastic block 
comparator is non-corrodible, moisture-resistant, and has 
more sharply defined color fields. 

Complete with any one set of LaMotte Permanent Color 
Standards, together with a supply of the corresponding 
indicator solution, measuring pipette and marked test tubes. 


LaMOTTE WATER SOLUBLE pH INDICATORS 
(Sulfon-phthalein series) pH 0.2—9.6 


These products were originally developed in the LaMotte 
laboratories and are of the same superior quality as the 
acid form indicators hitherto available for pH work. 

They have the distinct advantage of being instantly solu- 
ble in distilled water, hence are easy to convert to solution 
form. Use of alkali, as required in’ the older technic, is 
eliminated, and no heating is necessary. 

The clean quick way to prepare indicator solutions for 
accurate pH work. 


LaMotte Chemical Products Company 
Dept. “H” Towson 4, Md. 
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Essential Media and Supplements 


for 


MICROBIOLOGICAL PROCEDURES 


LIQUID PREPARATIONS: 


GBI 

“Vitamin Free” Casein Hydrolysate 
An acid hydrolysate of a 10% solution of 
Vitamin Test Casein GBI. Vitamins are 
removed by several carbon treatments. 
When suitably supplemented, it will sup- 
port excellent growth of organisms em- 
ployed in microbiological procedures. 
Offered in sterilized liquid form, ready 
to use, 100 ml. serum bottles. 


GBI 
Riboflavin Basal Medium 
A complete medium suitable for micro- 
biological riboflavin assay. Offered in 
sterilized liquid form, ready to use, 100 
ml. serum bottles. 


GBI 
Yeast Supplement Solution 
A sterile solution suitable for preparing 
culture media. Each 10 ml. ampul of 
Solution with other necessary ingredi- 
ents is sufficient to prepare 500 ml. of 
Riboflavin Basal Medium Stock Solution. 


GBI 
Biotin Solution 


Pure crystalline biotin (free acid), un- 
complicated by other B-complex factors, 


is offered in 1 ml. ampules each contain- 
ing 25 micrograms in water solution, 


POWDERED PREPARATIONS: 


GBI 
Niacin Basal Medium 
Lyophilized Powder 
A complete medium suitable for micro- 
biological niacin assay. Offered in 
lyophilized form in serum bottles con- 
taining sufficient dry material to make 
up 500 ml. of medium ready to use. 


GBI 
“Vitamin Free” Casein Hydrolysate 
Enzymatic — Lyophilized Powder 

An enzymatic hydrolysate rendered 
vitamin free by carbon adsorption and 
dried by lyophilizing. Useful in various 
microbiological procedures. Bottle con- 
tains sufficient dry powder to make 100 
ml. of solution which is ready to use in 
the medium being prepared. Dilution is 
made right in the bottle in which the 
hydrolysate is sold. 


OTHER GBI MEDIA INGREDIENTS 


Crystalline vitamins, amino acids and 
other accessory growth factors. 


Write for Latest Price List No. 677 


GENERAL BIOCHEMICALS, INC. 


60 LABORATORY PARK GBi CHAGRIN FALLS, OHIO 


Reg. U. S. 


Pat. Off. 
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CUSTOM MADE 


TOOL FOR THE ANALYSIS 


KLETT 
ELECTROPHORESIS 


OF COMPLEX COLLOID SYSTEMS, AND FOR 


THE CONTROL OF PRODUCTION OF 


PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 


179 EAST 87TH STREET 
NEW YORK, N. Y. 


@ 2 lens condenser. 
Slides ond Pivots 
any position. 

Color filters and lens avail 


lots of 5 or more. 


At your Dealer or write DeptS6 Lin = > co MPANY 
Send for FREE Brochure 80 Herricks Rd., Mineola, N. Y 


“VITAMIN FREE” 
CASEIN HYDROLYSATE 


For Microbiological Procedures 
and 
Vitamin Assays 


Riboflavin as @ Pantothenic 
Acid 


© Folic Acid 


@ Niacin 


© Biotin Se? © B-12 


Uniform—Pre-tested—De pendable 


Available As ACID Or ENZYMATIC 
Hydrolysates 


Low “Blanks” High “Maximum Acid” 
WRITE FOR CATALOGUE +S 850 


NUTRITIONAL BIOCHEMICALS CORP. 
CLEVELAND 5, OHIO 
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AN INTRODUCTION TO THE EMBRYOLOGY OF ANGIOSPERMS 


By P. ManesHwari, University of Delhi. McGraw-Hill Publications in the Botanical Sci- 
ences. 439 pages, $6.00 


Gives an up-to-date account of the embryology of the angiosperms in the widest sense, covering not 
only the embryo and endosperm but also the development of the male and female gametophytes 
and the process of fertilization. The author shows that modern embryology is not a mere narra- 
tion of facts but a rapidly advancing science having many contacts with other fields of study. 


TEXTBOOK OF BIOCHEMISTRY. New 2nd edition 
By Pamir H. Mircue., Professor Emeritus of Biology, Brown University. 695 pages, $6.00 


A modernized and introductory presentation of the essentials of biochemistry, centering upon 
metabolism and human nutrition. Emphasis is given to the constitution and activity of enzymes, 
the intermediary reactions of anabolism and catabolism, and the vital significance of hormones 
and vitamins. The material is up to date and includes recent advances in the field. 


PRINCIPLES AND PRACTICE OF SPECTROCHEMICAL ANALYSIS 
By Norman Nacurries, University of Chicago. 324 pages, $4.50 


Presents the theory which underlies chemical emission spectroscopy, and illustrates these prin- 
ciples by descriptions of practical applications of spectroscopy to various problems of chemical 
analysis. Concerned entirely with emission spectroscopy in the ultraviolet and visual regions of 
the Spectrum, the book treats such topies as, the diffraction and refraction of light, the photo- 
graphic process, the origin and excitation of spectra, construction of prism and grating spectro- 
graphs, the application of spectroscopy to qualitative analysis, and the quantitative analysis of 
metals, refractories, and solutions. 


FUNCTIONAL ANATOMY OF THE VERTEBRATES 
By Dante. P. Quixine, Western Reserve University, and Cleveland Clinie Foundation. 
McGraw-Hill Publications in the Zoological Sciences. In press 
Placing particular emphasis upon the function of structures, this new text presents in concise 
form the various systems of the chordate animal and many of the conclusions arrived at on the 
basis of a study of these systems. It is written from the viewpoint of levels of being which per- 
mits a more advantageous unification of material and a more dynamic treatment of function. Spe- 
cial topics cover : the endocrine system, an anthropological review, treatment of animals as energy- 
releasing mechanisms, and tabulations on evolutionary changes in organ systems. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


330 WEST 42nn STREET, NEW YORK 18, N, Y. 
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BUT TODAY you need 
_ these performance advantages: 


e Exclusive variable focus condenser 
e Exclusive nosepiece with roller bearing stop 
e Exclusive bronze body tube dove-tail slide 


e Exclusive patented lever fine adjustment 


e Threadless cell lens mounts 

e Coarse adjustment with matched rack and pinion 
e Substage with full 360° ring mount 

e Integral substage illuminator (optional) 


e Balcoted optical system (optional) to reduce | 
reflections and flare 


SHO THE DIFFERENCE 
WITH A DEMONSTRATION | 


Yesterday's finest microscopes are not good 
enough for today’s problems. Let your own 
test prove the smooth-as-silk motion, pre- 
cise focusing and illumination control, 
world’s finest optical system, and time-and 
effort-saving convenience of a new B&L Lab- 
oratory Microscope. 


Replace your old WRITE for complete information and dem- 
microscopes now onstration to: Bausch & Lomb Optical > 


Bausch & Lomb | Microscopes 
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Cellular Opacity and the Activity of Chloroplast 
Pigments in Photosynthesis 


Harold H. Strain 


Division of Plant Biology, Carnegie Institution of Washington, 
Stanford, California 


N GREEN PLANTS, chloroplast pigments utilize 
the energy of sunlight for the production of oxy- 
gen and organic matter. The effectiveness of 
this unique photosynthetic reaction varies greatly 

in light of different wavelengths. This variation of 
photosynthetic activity with wavelength was observed 
first when plants plus motile, oxygen-sensitive micro- 
organisms were placed in a visible spectrum (Engel- 
mann) (7). It has been demonstrated repeatedly by 
numerous comparative measurements of photosyn- 
thesis in different spectral regions (1, 4, 10-13, 16, 
25) and by careful physical measurements of photo- 
synthetic efficiency (3, 5, 8, 22-24). Thus far, vari- 
ation of photosynthetic efficiency with wavelength has 
been attributed primarily to variation in the amount 
of light absorbed by active pigments and to differ- 
ences among the intrinsic reactivities of the individual 
pigments. 

The diversity of the chloroplast pigments has pre- 
sented serious obstacles to precise determinations of 
their photosynthetic effectiveness. Some five dozen 
or more of these pigments have been isolated from 
various autotrophic organisms. Several to a dozen or 
more occur in each plant. Fortunately, most of the 
chloroplast pigments are of two principal kinds, the 
chlorophylls and the carotenoids. In certain algae, 
red and blue proteinaceous phycobilins accompany 
the carotenoids and chlorophylls. Only one pigment, 
chlorophyll a, is a major component of the chloro- 
plasts of virtually all autotrophic plants (17-19). 

As shown by many investigations, photosynthetic 
efficiency is greatest in the spectral regions that are 
strongly absorbed by the active chloroplast pigments, 
and it is least in the spectral regions that are weakly 
absorbed by active pigments. The dependence of 
photosynthetic efficiency upon the absorption capac- 
ity of the pigments has been encountered when a 
single active pigment as a chlorophyll (6), a carot- 
enoid (3), or a phyeobilin (5, 8, 9) is the principal 
light-absorbing agent. This effect has also been ob- 
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served when chlorophylls plus phycobilins (4, 7, 9-14, 
21) or chlorophylls plus carotenoids (3, 4, 6, 11-13, 
22, 23) are the active photosynthetic pigments, and 
it has been found in dense cell suspensions that absorb 
all the incident light (2, 3, 5, 6, 9, 11, 22, 23). 

Dependence of the photosynthetic efficiency upon 
the absorption capacity of the pigments may now be 
correlated, in part, with the amount of light absorbed 
by active pigments relative to that absorbed by non- 
active, opaque substances. Absorption by pigments 
is, in turn, a function of the concentration and the 
condition of the pigments in the chloroplasts. It is 
also a function of the volume of the chloroplasts rela- 
tive to the volume and the opacity of the plant cells. 

With high absorption capacity by active pigments, 
the incident light traverses little of the plant material 
before it is absorbed. Under these conditions only a 
small proportion of the incident energy is lost to 
inactive cellular constituents, such as cell walls, food- 
storage granules, nuclei, protoplasmic colloids, refrac- 
tive interfaces, inorganic ions, and inactive cytoplas- 
mie pigments. With low absorption capacity by 
active chloroplast pigments, the light traverses much 
cellular material before it is absorbed; hence a much 
larger proportion of the incident energy is lost to 
nonreactive, opaque materials, and the photosynthetic 
efficiency is reduced proportionately. 


ABSORPTION CAPACITY OF INDIVIDUAL PIGMENTS 
AND PHOTOSYNTHETIC EFFICIENCY 


Examples of the dependence of photosynthetic ef- 
ficiency upon the absorption capacity of the active 
pigments have frequently been reported. In the green 
alga Chlorella, utilization of incident light by chloro- 
phylis a and »b is greatest in the spectral region of 
their absorption maxima but decreases at shorter and 
at longer wavelengths (5). In the diatom Nitzschia 
and in many brown algae, utilization of the light that 
is strongly absorbed by the carotenoid fucoxanthin is 
more efficient than utilization of light that is weakly 
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absorbed by this carotenoid pigment (3, 10-13, 16, 
23,24). In many red algae, utilization of the yellow- 
green light that is most absorbed by phycoerythrin 
plus chlorophyll is more effective than utilization of 
the red light that is less absorbed by the chlorophyll 
alone (1, 3, 7-11). In the blue-green alga Chroococ- 
cus, photosynthetic efficiency is likewise greatest in 
the spectral regions that are strongly absorbed by 
chlorophyll @ plus phycocyanin, and it is least in the 
regions that are weakly absorbed by chlorophyll alone 
or by phycocyanin plus carotenoids (5). 

In the blue-green spectral regions, absorption by 
carotenoid pigments is usually greater than the low 
absorption by chlorophylls (5, 6, 9, 11, 17, 22); hence 
low photosynthetic efficiency in this region of weak 
absorption has commonly been attributed to low spe- 
cific activity of the carotenoids (5, 6, 22). As this 
low phctosynthetie activity may now be ascribed, in 
part, to a greater loss of the weakly absorbed light 
to nonreactive substances in the plant cells, the pho- 
tosynthetie effectiveness of the carotenoids must be 
greater than was thought. Examination of this pos- 
sibility depends upon knowledge of the concentration 
and the spectral absorption properties of the pig- 
ments, as well as upon knowledge of the opacity of 
the cellular material. 


CONCENTRATION OF THE PIGMENTS 
AND THEIR ABSORPTION CAPACITY 


The relative absorption capacity of the pigments at 
different wavelengths varies not only with their spee- 
tral absorption properties but also with their con- 
centration (13). Chlorophyll a, the principal chloro- 
plast pigment of most autotrophic plants, exhibits 
great variation in its absorption capacity for green 
light in comparison with red light (19). The higher 
the concentration of the chlorophyll, the greater the 
absorption capacity for green light relative to the 
absorption of red light. For a methanol solution with 
a light path of 5 microns and with a chlorophyll con- 
centration of 2 percent, just over 80 percent of the 
incident blue and red light will be absorbed, but only 
4 percent of the incident green light will be retained. 
Virtually all the incident red and blue light could, 
therefore, be absorbed by a single chloroplast con- 
taining this amount of chlorophyll, whereas most of 
the incident green light would be transmitted to pene- 
trate other cellular materials (18, 19). Even with a 
chlorophyll concentration of 10 percent and with a 
light path of 10 microns, the absorption of green light 
by a single chloroplast would still be less than one- 
third that of red light. In the largest and greenest 
chloroplasts, without this much chlorophyll, the inei- 
dent green light would penetrate many chloroplasts 
and much cellular material before it is absorbed. 


162 


CONDITION OF THE PIGMENTS AND 
PHOTOSYNTHETIC EFFICIENCY 


Caleulation shows that absorption of light by pig- 
ments relative to the absorption by nonphotosynthetic 
substances depends upon the volume of the chloro- 
plasts relative to the volume and the opacity of the 
cells. For a given amount of chlorophyll, the smaller 
the volume of the chloroplasts relative to the cells, 
the lower the absorption by the active pigments and 
the greater the proportion of incident energy lost 
through absorption by nonreactive materials. In har- 
mony with this conclusion, the highest photosynthetic 
efficiencies have been found in unicellular plants rich 
in pigments and with large chloroplasts filling most of 
the cells (3, 5, 6, 20, 22). The lowest photosynthetic 
efficiencies have been found in plants with a few small 
chloroplasts relative to the total amount of plant ma- 
terial (2, 11). 

Absorption of light by active pigments relative to 
absorption by inactive substances also depends upon 
the condition or distribution of the pigments within 
the chloroplasts (19). The more diffuse the distribu- 
tion, the greater the absorption by the pigment rela- 
tive to the absorption by other less active pigments 
and by inactive substances. As indicated by the effect 
of heat and protein reagents upon the color of algae, 
the water-soluble proteinaceous phycoerythrin is dif- 
fusely distributed through the chloroplasts of red 
algae, and the similar phycocyanin is similarly dis- 
tributed in the pigmented portions of blue-green al- 
gae (19). Qualitatively, there is a positive correlation 
between the condition of these phycobilin pigments in 
the cells and the photosynthetic efficiency (8, 9, 11). 


CELLULAR OPACITY AND PHOTOSYNTHETIC EFFICIENCY 


Absorption spectra of leaves, of bleached chloro- 
phyllous tissue (15, 17, 23), and of pigment-free cells 
show that the absorption of light by the nonphoto- 
synthetic components of plants varies rather uni- 
formly with wavelength. Absorption is greatest in 
blue light and least in red. Qualitatively, therefore, 
the utilization of light by active pigments depends 
primarily upon their absorption capacity. Quanti- 
tatively, the utilization of light by active pigments 
depends upon their intrinsic photosynthetic activity 
and upon their absorption capacity relative to the 
total absorption capacity of the plant material. 

Many qualitative observations and a few quantita- 
tive measurements indicate that great opacity of the 
plant cells is associated with low photosynthetic ef- 
ficiency. Leaves that contain large amounts of opaque 
structural material utilize the incident light very in- 
efficiently (11, 15,17). In shallow-water brown algae 
of the family Fucaceae, great opacity is associated 
with low photosynthetic activity. In deep-water 
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brown algae, by contrast, low opacity permits efficient 
utilization of the incident light (11-14, 17). Asa 
rule, the highest photosynthetic efficiencies have been 
found in unicellular algae that exhibit great absorp- 
tion capacity by active pigments and low absorption 
capacity by their cellular substance (2, 5, 6, 11, 23). 

In leaves the quantitative relationship between ab- 
sorption by nonreactive substances and absorption by 
active chloroplast pigments varies enormously with 
the leaf itself and with the wavelength of the incident 
light. In the green spectral regions, where absorp- 
tion by active pigments is at a minimum, as much as 
20-50 percent or more of the iight may be lost to non- 
reactive, cellular substances (11, 15, 17) that occur 
outside the chloroplasts (15). But at wavelengths 
that are strongly absorbed by the chlorophyils, only 
1-5 percent of the incident light may be lost (15, 17). 

From these considerations, cellular opacity has a 
large effect upon the photosynthetic efficiency only 
in spectral regions of low absorption capacity by ac- 
tive pigments. Even i. these regions photosynthetic 
efficiency is related to the concentration of the active 
pigments, to the condition of the pigments in the 
chloroplasts, and to the :.umber, size, and orientation 
of the chloroplasts. Owing to the natural variation 
of all these conditions and to the complexity of the 
pigment mixtures, evaluation of the photosynthetic ef- 
fectiveness of the individual pigments in different 
plants is subject to great uncertainty. 


RELATIVE EFFECTIVENESS OF INDIVIDUAL 
CHLOROPLAST PIGMENTS 


As indicated already, the photosynthetic effective- 
ness of the individual pigments in each organism has 
been estimated from relative or comparative measure- 
ments of photosynthesis at different wavelengths (11, 
22). For these comparisons the intrinsie activity of 
each pigment has been assumed to remain constant, 
irrespective of the absorption capacity. When cor- 
rected for the light lost to opaque substances, the 
differences among the activities of the several pig- 
ments are reduced. An example cited above is the 
greater effectiveness of the weakly absorptive carot- 
enoids in higher plants, in green algae, and in blue- 
green algae. Similarly, the effectiveness of the abun- 
dant phycoerythrin in red algae (8, 9, 11) is reduced 
relative to the effectiveness of the chlorophyll. 

In Chlorella photosynthetic efficiency of chloro- 
phylis a and b in weakly absorbed red light (700 mp) 
is very low relative to the efficiency in strongly ab- 
sorbed red light (680 mu) (6). This effect may now 
be ascribed to a proportionately greater loss of the 
weakly absorbed light to nonreactive materials, rather 
than to variation of the photosynthetic efficiency of 
the green pigments (6). 
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In diatoms and in deep-water brown algae, the pho- 
tosynthetic efficiency in the spectral range of 500- 
600 mu approaches that in red light (3, 10-14, 16, 


23, 24). As chlorophyll ¢ absorbs much of the inei- 
dent light in this spectral region (3, 20), the pigment 
must be effective in the photosynthetic process. This 
conclusion and the activity of diatom carotenoids sup- 
port the view that deep-water plants deriving their 
energy primarily from light of low intensity cannot 
afford high concentrations of noneffective pigments 
that absorb strongly in this spectral region (19). 


PIGMENTS AND THE MECHANISM OF PHOTOSYNTHESIS 


The photosynthetic effectiveness of the chloroplast 
pigments is more intimately related to their spectral 
absorption capacity than to any other established 
physical or chemical property. Aside from their great 
spectral absorption capacity, the diverse pigments of 
the chloroplasts do not have many chemical proper- 
ties in common. Thus far, the use of the most sensi- 
tive chromatographic adsorption methods has not 
revealed colored alteration products of the chloro- 
plast pigments in photosynthesizing plants (18). 
Yet, if one moleeule of chlorophyll were involved in 
the transfer of two hydrogen atoms or of one oxygen 
atom per molecule of assimilated carbon dioxide, some 
30 grams of chlorophyll would undergo change per 
gram of carbohydrate produced. In view of these 
facts, the transformation of radiant energy to chem- 
ical energy during photosynthesis must depend upon 
instantaneously reversible reactions of the pigments, 
or upon reactions confined to colorless components 
of the pigment-chloroplast system. 

In the utilization of sunlight by chloroplast pig- 
ments, chlorophyll a plays a predominant role. It is 
the most abundant and, in many plants such as the 
yellow-green algae, it is the only green chloroplast 
pigment. Chlorophyll a has great spectral absorption 
capacity; it is effective in spectral regions where 
carotenoids do not absorb light; and it exhibits great 
photosynthetic efficiency. As a consequence, elucida- 
tion of the mechanism of energy transfer in auto- 
trophic plants hinges upon knowledge of the activity 
of this chlorophyll. 


The efficiency of photosynthesis in monochromatic 
light varies with the spectral absorption capacity of 
the pigments and with the opacity of the plant cells. 
With high pigment concentration, with great spectral 
absorption capacity, with large chloroplasts, and with 
transparent plant cells, little of the incident energy is 
lost to nonreactive opaque substances, and the effi- 
cieney of photosynthesis is high. With low spectral 
absorption capacity, with a small volume of chloro- 
plast material relative to the volume of the cells, and 
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with opaque plant material, a large proportion of the 
incident energy is lost to the inactive opaque sub- 
stances, and the photosynthetic efficiency is low. 
When the opacity of the plant material is consid- 
ered as a factor affecting the efficiency of photosyn- 


thesis, most chloroplast pigments must be regarded as 
effective, though not necessarily equally effective, in 
the process. The available evidence suggests that 
energy absorbed by pigments is utilized without con- 
comitant chemical change of the pigments themselves. 
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Concerning the Measurement of pH, Ion Activities, and 
Membrane Potentials in Colloidal Systems 


H. Jenny, T. R. Nielsen, N. T. Coleman,’ and D. E. Williams 
Division of Soils, University of California, Berkeley 


N THE FIELDS of biology and agriculture and 

in many industrial laboratories, pH measure- 

ment of colloidal systems, such as gels and thick 

suspensions, plays a prominent role in research 
and testing activities. 

Measurement of pH with H,-, quinhydrone-, and 
glass-electrodes, and of cation activity with various 
charged membranes, always involves a liquid june- 
tion, usually at a KCl bridge. In measurements 
made in true solutions the liquid junction potential 
probably is negligible, but this is not necessarily true 
for systems containing a great number of electrically 
charged particles of extremely high valencies, such as 
those represented by large clay and resin particles. 

We are proposing a theory, supported by experi- 
mental data, showing that in certain colloidal systems 
liquid junction potentials may assume considerable 
magnitudes. 


2N. T. Coleman is an Atomic Energy Commission Research 
Fellow. 
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Consider microscopic particles of cation exchange 
material (e.g., resin) bathed in a dilute solution of 
KCl. Let ionic equilibrium be established. When a 
salt bridge containing saturated KCl is inserted into 
such a system, a junction between solutions having 
two different KCl concentrations within the matrix 
of the negatively charged particles results. If the 
negatively charged particles affect the relative diffu- 
sion rates of K+ and Cl-, a potential will arise at the 
interface of bridge and assemblage of particles, which 
we shall describe in terms of the activities of KCl in 
the liquid between the particles and in the bridge and 
the transference numbers of K* and Cl- in the inter- 
face. 

Transference numbers of K*+ and Cl in systems 
comprising KCl solution and cation exchanger mate- 
rial were determined by a modification of the Hittorf 
method. An 8-mm layer of the cation exchange mate- 
rial was interposed between the anode and cathode 
compartments of a Bradfield cell so that ions trans- 
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Fic. 1. Transference numbers of Cl in the system K-Ion-X 
+ KCl. 


porting current had to pass through the exchange 
material. The two membranes were prepared from 
uncharged Visking cellulose casings. Transference 
numbers (t—) so determined in systems containing a 
variety of cation exchange materials are presented in 
Fig. 1 and in Table 1. It is apparent that the nega- 
tively charged particles seriously affect the relative 
movements of Cl- and K*t. The higher the charge 
density of the solid phase, as reflected by cation ex- 
change capacity, the smaller is tCl. As seen in Fig. 
1, the influence of the ion exchanger on t-— is greater 
at low than at high electrolyte concentrations. 
Potentials developed across a layer of cation ex- 
changer material in equilibrium with KCl solution 
of a given concentration C,, and separating this first 
solution from a second KCl solution of a different 
concentration C,, were measured (Table 1). The cell 
was: 
| | 
Hg|Hg.Cl,/KCl (sat)|KCl (a=a,) \eation exchanger 
(C,) +KCl (C,) 


KCl (a=a,) (sat) hie. Cell A 
(C,) | | | 

Either calomel electrode can be replaced by a glass 
electrode without affecting changes in emf observed 
when a, is changed. As will be discussed later, the 
equality of the Cl concentration (C,) on both sides 
of the membrane Y was verified experimentally. 

The general. form of the equation for the liquid 
junction potential between two solutions I and IT, is: 


fil, « 
>> 
Ey, F ‘ din a; (1) 


where t,, 2;, a; represent transference number, valency, 
and activity of a given ion species. For the case of 
KCl, using the t-a-funetion depicted in Fig. 1 and 
assuming that the activity, if KCl is not affected by 
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the cation exchanger, a,=a_=a., the integrated equa- 
tion assumes the form: = 

E,= [mm 0.85 In (2) 
where a, and a, refer to mean activities of KCI. 
When a, and a, do not differ greatly, so that t, may 
be considered to a first approximation to be inde- 
pendent of concentration, equation (1) becomes: 


(3) 


According to Table 1, the agreement between meas- 
ured emf and calculated emf (equation 2) is satis- 
factory, even for fairly large concentration differ- 
ences. Although the boundary conditions at the KCl 
junction (X) are undoubtedly more complicated than 
is assumed in equation (1), the order of magnitudes 
of the high potentials observed (Table 1) are pre- 
dictable on the basis of a liquid junction potential. 


RT, a 
In 


TABLE 1 
JUNCTION POTENTIALS IN COLLOIDAL SYSTEMS 


Mean 
Junction 
aetivity 
Cation tome potential 
of KCl 
exchange millivolts 
me per 
100 gm Calculated 
% % ured* 
eqg.2 eq.3t 
lon-—X 370 0.00463 0.009002 18.0 17.7 17.0 
Dow Chemical 
Corp. 0.0441 53.7 53.7 57.8 
0.296 91.7 85.2 106.8 
0.432 96.5 89.3 116.3 
2.323 113.0 102.0 159.5 
IR—100 173 0.0408 0.0746 11.0 10.0 
Resinous 
Products Co. 0.462 38.2 40.0 
Bentonite 100 0.0408 0.0751 GD «esx 5.0 
Utah = 0.454 20.4 21.0 


* Measured with Cell A. 

+ Using the experimentally determined value of 7, referring 
to Por = 0.0408; r-for IR—100=0.180; r—for 
bentonite = 0.327. 


The interpretation presented is at variance with the 
customary explanation of the emf measured with Cell 
A. It is often assumed that the seat of the emf is 
not at the junction X but at the boundary Y, which 
is said to act as a membrane of the Donnan type. 
Thus the emf observed is attributed to a Donnan mem- 
brane potential at Y, rather than a junction potential 
at X. The latter is considered to be negligible, espe- 
cially if the KCl solution (C,) is saturated. At pres- 
ent it is impossible to distinguish by direct emf ob- 
servation between the two theories, because any emf 
measurement includes both potentials. Both poten- 
tials have the same sign. 
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Our investigation on transference numbers indicates 
that the potential difference at the junction X may be 
appreciable, at least for the systems under considera- 
tion (amberlite, Dowex, clays, soils). Moreover, our 
theory predicts the correct order of magnitude for the 
emf, provided the potential difference at Y is con- 
sidered to be very small. It is important to note that, 
if one wishes to adhere to the theory of membrane 
potential at Y, it is necessary to conclude that its mag- 
nitude depends on the KCl concentration in the salt 
bridge as indicated by C, in Cell A, and a, in equa- 
tion (2). 

In ordinary potentiametric pH determinations, the 
usual cell is: 


| | 


| 
| Test | 
Ag/AgCl, HCI|/Glass (sat) |Hg,Cl,|Hg 
a=2 | | 
xX 


It is generally assumed that the liquid junction 
potential, test solution KCl a,|KCl (sat), at X, is 
negligible, and that only the emf across the glass mem- 
brane is measured. If, however, the solution con- 
tains many suspended or sedimented electrically 
charged particles of high valency, this system corre- 
sponds to that depicted in Cell A. The emf measured 
includes both the potential across the glass and the 
potential arising at the junction between the KCl 
bridge and the system containing particles. The lat- 
ter emf may be estimated on the basis of unequal 
transference of K+ and Cl- ions in the test system, 
in contrast to equal transference of these two ions 
in true solution, and to differences in KCl concentra- 
tion between the salt bridge and the intermicellar 
liquid. 

Generally speaking, the junction potential operates 
in the direction of making the pH of suspensions, or 
particularly of pastes, appear lower than is attrib- 
utable to the H ion activity of the system. The fol- 
lowing striking examples are presented: a K-Ion-X 
n 
1 KCl 
leaching) will, when immersed in water, give a pH of 
2.8 when the electrode pair of a Beckman assembly 
is pushed into the coarse sediment. A K-bentonite 
having a pH of 9.2 in a 10 percent suspension will 
give a pH of 5.8-5.9 if the electrode pair is inserted 
into a paste consisting of equal volumes of bentonite 
and water. 

The simple case that has been developed in equation 
(1) and Table 1 involves an ion exchanger KCl solu- 
tion system at pH 7, so that KCl is the only electro- 
lyte to be considered in the calculation of the emf 
expression. For more complex systems, additional 


containing no exchangeable H ions (with 
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PH6E.0 pH2.0 


Onv. 
4 pH=4.0=240 mv. 
a b Cc d 


Fic. 2. Illustration of suspension effect (A pH) and “mem- 
brane potential.” Glass electrode symbolized by sphere, 
calomel electrode by rectangle with a black bar representing 
the KCl-bridge. 


terms must be inserted in the emf equation to account 
for the contribution of other ion species to the june- 
tion potential. 

The theory that has been briefly developed here 
sheds interesting light on some important observations 
relating to the suspension effect, viz., the difference in 
pH of a colloidal system (suspension, gel) and its 
filtrate, supernatant liquid or intermicellar liquid. It 
has long been observed that, in a sediment of acid 
soil in equilibrium with its supernatant liquid, the 
pH of the sediment is considerably lower than that of 
the supernatant liquid. 

Du Rietz (3) and Davis (2), among others, have 
found that the pH of such a two-phase system depends 
not at all on the position of the glass electrode in the 
system. However, the position of the salt bridge 
leading to the calomel electrode, whether in the sedi- 
ment or in the supernatant liquid, has a profound 
effect on the pH values obtained. An extreme ex- 
ample of this phenomenon may be obtained with the 
H-resin Ion-X dispersed in water. A supernatant 
liquid with a pH of 6.0 in equilibrium with a sediment 
of pH 0.5 may be found. The difference, A pH, cor- 
responds to the very large emf of 325 millivolts. 

Experiments in this laboratory have shown that 
variations in the KCl concentration of the salt bridge 
or variations in the electrolyte concentration of the 
suspension result in systematic changes in the pH dif- 
ference between sediment and supernatant liquid. 
The emf values obtained may be related to electrolyte 
concentrations in the bridge and in the suspension by 
equations similar to equation (1). In all such sys- 
tems, the magnitude of the suspension effect (A pH) 
corresponds exactly to the potential across two calomel 
electrodes with KC salt bridges, one immersed in each 
phase (Fig. 2 d). 

If, on the other hand, electrodes reversible to hy- 
drogen ions are inserted in the supernatant liquid and 
in the sediment, and connected to a voltmeter, no emf 
results (Fig. 2 c). Its absence is usually explained 
by a Donnan membrane potential “without membrane” 
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existing at the boundary of sediment and supernatant 
liquid. The magnitude of the “membrane” potential 
is said to be equal and opposite to the suspension 
effect. According to Brénsted (1), “the membrane 
potential is measurable as the difference between the 
electromotive potentials of two standard electrodes 
(e.g., calomel electrodes) in contact with the solutions 
on the two sides of the membrane, the junction poten- 
tial being eliminated.” Following Loeb (4), the 
membrane potential is often calculated from the dif- 
ference of the pH values observed potentiometrically 
between “inside” (sediment) and “outside” solution. 

With numerous resin and clay systems we have veri- 
fied the identity of the “membrane” potential and the 
A pH values (suspension effect). However, our ex- 
planation is different. According to our picture we 
have merely measured the same junction potential 
twice, once when measuring pH and once when meas- 
uring the “membrane” potential (Fig. 2, a, b, d). 

It is important to note that in our systems 


KCl|K-eation exchanger 
| 
C,|KCl 
Y 


no Donnan distribution across the interface, Y, could 
be observed. Even after long standing, the Cl- con- 


wise, if colloidal H-resin particles are added to one 
side of a two-compartment cell containing equal 
amounts of HCl on both sides, no redistribution of 


HCl takes place. This suggests that Y is not a phase 
boundary in the usual sense, and that the solution 
phase KCl (C,) exists on both sides of Y. No mem- 
brane potential in the Donnan sense is expected to 
exist. Yet, by inserting two calomel electrodes with 
salt bridges, large emf values are obtained. These we 
attribute to the junction potential. 

The following question still remains: If the bound- 
ary of supernatant liquid|sediment is not the chief seat 
of the potential difference observed between two 
calomel electrodes (Fig. 2 d), how is the absence of 
an emf between two glass electrodes (Fig. 2 c) to be 
explained? Two explanations come to mind. First, 
the activities of the H ions are identical in the super- 
natant liquid and in the sediment; this would imply 
that the H ions of the ion swarm of the particles have 
the same activity as those of the intermicellar liquid. 
Second, the adsorbed H ions (swarm) do not affect the 
glass electrode. Only the diffusabie H ions of the 
intermicellar liquid are recorded by the electrode. 
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Chemical Composition of the Vitelline 
Membrane of Ascaris lumbricoides var. suis* 


Richard W. Timm 


Department of Biology, 
The Catholic University of America, Washington, D. C. 


A large number of living female Ascaris lumbricoides 
var. suis were slit open and the uteri dissected out. The 
edge of a glass slide was rubbed gently along the uteri 
to force the eggs out on a glass plate. The eggs at the 
distal end of the uteri were frequently checked under the 
microscope to make certain that they were fertilized. 
Immediately after collection the eggs were placed in a 
0.2% solution of concentrated CP hydrochloric acid to 
dissolve the outer mucoid coat. The material was al- 
lowed to stand overnight at room temperature and was 


? This work was carried out under the guidance of B. G. 
Chitwood. 


August 11, 1950 


. repeated three times. 


then centrifuged, and the supernatant fluid was stored in 
the refrigerator for further testing. The eggs were 
washed three times in distilled water and then exposed 
to artificial gastric juice at 37°C. This step was to 
eliminate any remnants of the mucoid layer. The super- 
natant fluid after this procedure showed no quantitative 
or qualitative differences from artificial gastric juice. 
This indicates that the previous hydrochloric acid ex- 
traction was complete. 

The eggs were then rinsed and placed in a large test 
tube in a water bath and the temperature was held be- 
tween 72° and 74°C in a warming oven. The vitelline 
membrane melted at this temperature and gathered in 
large globules, usually at one end of the egg. The eggs 
were allowed to cool and an acetone extraction for fats 
and fatty acids was made at room temperature. The 
supernatant fluid was filtered off, and the extraction was 
On chilling, this supernatant fluid 
showed a white flocculent precipitate. Later tests with 
heated beeswax in acetone showed a similar precipitate 
on chilling. The nature of the precipitate in our acetonic 
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extract of vitelline membrane has not as yet been inves- 
tigated, but it seems probable that some of the vitelline 
substance was dissolved at the temperature of the ex- 
traction. 

The eggs were then exposed to ethylene dibromide, the 
supernatant fluid from this procedure being thereafter 
drawn off and placed in a dish and evaporated to dryness. 
A waxlike substance remained on the bottom of the 
crucible. Neither the acetonic nor the ethylene dibro- 
mide extractions gave positive ninhydrin or biuret reac- 
tions for protein, whereas the eggs after the ethylene 
dibromide extraction gave strong positive reactions. 

The waxlike substance produced by the ethylene di- 
bromide extraction is the material which formed the vitel- 
line membrane in the original living egg. This substance 
was tested for the presence of an ester (R,COOR,) in 
the following manner. A drop of the ethyl ethereal solu- 
tion of the vitelline membrane was placed in a micro- 
crucible. To this were added a drop of an alcoholic 
solution of hydroxylamine hydrochloride and a drop of 
alcoholic sodium hydroxide. The crucible was heated 
over a flame until there was a slight effervescence. The 
solution was acidified with 0.5N hydrochloric acid and 
a drop of 1% ferrie chloride was added. Reddish-yellow 
lumps formed. Upon evaporation pyramidal crystals 
(with a square base) were formed. Testing under a 
microscope with polarized light showed that these erys- 
tals were nonbirefringent, but on their surface a few 
minute, elongate, birefringent crystals were observed. 
We are not entirely satisfied with this test. 

A control of the above test was run with a known ester, 
myricyl palmitate (beeswax), and an identical reaction 
was obtained. Crystal formation was not observed, but 
the presence of impurities was shown by the low melting 
point (65°C). U.S.P. beeswax (chiefly myricyl palmi- 
tate) was obtained for comparison and further refined 
by dissolving in warm acetone, chilling, and centrifuging. 
The melting point of the product was found to be 66.2° C. 
The melting point of pure myricyl palmitate is given as 
72°C. The vitelline membrane wax produced by ethylene 
dibromide extraction was tested for melting point; it 
began to melt at 69° C and ran slowly at 72°C. In the 
living egg the vitelline membrane does not begin to 
melt until the temperature 70° C is reached and it melts 
completely at or below 73°C. Hence our product is not 
as pure as that produced by the nematode. Equal 
amounts of the vitelline membrane wax and the refined 
beeswax were mixed together, the mixture was fused at 
75° C and cooled to 58° C, and thereafter the temperature 
was raised 1° C at 5-min intervals. This mixture began 
to melt at 68° C and ran slowly at 70°C. Such evidence 
is usually accepted as conclusive proof of the identity of 
the two principal ingredients of the mixture. If the 
principal ingredients had not been identical, the mixture 
should have had a melting point below either of the 
original ingredients. Instead, the melting point was 
higher than one ingredient and lower than the other. 
One would judge from these facts that the refined com- 
mercial U.S.P. beeswax contained impurities not present 
in the nemic vitelline membrane wax. Upon the basis 
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of all of this evidence, we feel justified in concluding 
that the vitelline membrane in the living egg of Ascaris 
lumbricoides var. suis is myricyl palmitate. 

The myricyl palmitate as produced by our ethylene di- 
bromide extraction was softer than commercial beeswax 
and took longer to harden. There may be some stratifi- 
cation on cooling. The latter point will require further 
investigation. The myricyl palmitate produced by pre- 
cipitating the hot acetonic extract of either the commer- 
cial grade or the U.S.P. grade of beeswax is of a higher 
degree of purity than the original material. It seems 
possible that one might be able to produce a completely 
pure compound by repeating this process an adequate 
number of times. 

This is the first paper presenting proof of the nature 
of the vitelline membrane in the Nematoda. Since the 
melting point, solubility, and other characteristics of the 
vitelline membrane as previously determined in Meloido- 
gyne hapla, M. javanica, Parascaris equorum, Rhabdi- 
tis strongyloides, Ditylenchus dipsaci, and Strongyloides 
canis do not differ materially, it seems probable that the 
vitelline membrane in these organisms is the same or a 
similar compound. This may be the first paper present- 
ing evidence of a wax in unsegmented animals. 


Effect of Trace Minerals on Growth and 
Fattening of Swine * 


Earle W. Klosterman, W. E. Dinusson, Earl L. Lasley, 
and M. L. Buchanan 

Department of Animal Husbandry, 

North Dakota Agricultural College, Fargo 


The beneficial effects of cobalt for ruminants in areas 
of cobalt deficiency have been demonstrated. Knowledge 
is limited as to the value of trace minerals, particularly 
cobalt, for swine. Willman and Noland (5) reported in- 
creased weight gains for swine receiving four minerals— 
cobalt, copper, iron, and manganese—when added to a 
corn-soybean oil meal ration in dry lot. 

Rickes et al. (4) showed that vitamin B,, contains 
cobalt. Recently, Abelson and Darby (1) demonstrated 
that cobalt is used in the synthesis of vitamin B,, by ru- 
men bacteria. Becker, Smith, and Loosli (2) reported, 
however, that on the basis of preliminary observations, 
administration of vitamin B,, did not altogether relieve 
symptoms of cobalt deficiency in sheep, and that cobalt 
was probably required for other body processes in the 
ruminant. 

For the initial study of the effects of cobaltized and 
trace-mineralized salt on pigs, a ration was formulated 
using ground yellow corn, ground barley, linseed oil meal, 
tankage, ground alfalfa, steamed bone meal, and salt. 
These pigs were kept in concrete pens, which were washed 
daily. Treatments and results are presented in Table 1. 

Two more experiments were conducted to study the 
effect of cobalt on the growth and fattening of swine 


1 North Dakota Agricultural Experiment Station Progress 
Report Project R&M 10, published with approval of director. 
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TABLE 1 


Errect OF TRACE MINERALS ON WEIGHT GAIN 
AND FEED EFFICIENCY or PIGs 


Lot No. I II Ill 
Trace- 
lodized Cobaltized 
Treatment mineral 
salt salt* 
saltt 
No. of pigs per lot ...... 5 5 5 
Initial wt, avg Ib ...... 52.6 53.2 51.4 
Final wt, avg Ib ........ 163.8 184.2 192.6 
Days on feed .......... 98 98 98 
Daily gain, avg Ib ...... 1.13 1.34¢ 1.44f 


Feed in Ib per 100-Ib gain 431.3 389.0 


*Cobalt chloride added to iodized salt to supply 0.026% 
cobalt. 

t Trace-mineralized salt used contained the following 
amounts of minerals : manganese, 0.45% ; iodine, 0.019% ; co- 
balt, 0.026% ; iron, 0.48% ; copper, 0.048% ; and salt, 96.0%. 

t Differences from control lot significant at 5% level. 


and its possible relationship to vitamin B, (APF). 
Thes® pigs were self-fed on a basal ration of ground 
yellow corn, soybean oil meal, ground alfalfa, steamed 
bone meal, and salt. Lot IV received 8% meat scraps 
at the expense of soybean oil meal, and the corn was in- 
creased. Each lot was weighed at the end of the experi- 
ment when the lot average was approximately 180 Ib. 
The pigs in these lots were fed in conerete pens, which 
were washed out daily. Table 2 summarizes these two 
experiments. The differences in gain are significant at 
the 5% level. 

These results demonstrate that additions of cobalt to 
these rations stimulated weight gains more than addi- 
tions of 8% of meat scraps and almost as much as the 
APF supplement. The differences in gains between lots 
I, II, and IV are not large enough to be significant but 
these differences were of about the same magnitude in 
both experiments. The results on feed per 100-lb gain 
were more erratic, with lots II and IV requiring slightly 
less feed per lb of gain. 


TABLE 2 


Errect or CospaLt, APF, AND MEAT SCRAPS ADDED TO A 
Corn, SOYBEAN MEAL, ALFALFA MEAL RATION FoR PIGs* 


Lot No. I Il Ill IV 
Meat 
Basal + Basal + 
Ration cobaltt APFt Basal scraps 
8% 
No. of pigs per lot ...... 10 10 10 10 
Initial wt, avg Ib ....... 28.7 28.7 28.7 28.8 
Final wt, avg Ib ...:.... 180.5 180.8 176.8 181.4 
Avg days to reach 180 Ib (108 106 119 111 
Avg daily gain, Ib ...... 1.40§ 1.43§ 1.24 1.37§ 
Feed in Ib per 100-Ib gain 377 365 375 358 


* Average of two experiments. 

¢ Salt (0.75 Ib) containing 0.026% cobalt added per 100 
lb of ration. 

t Merck and Company supplied APF Supplement No. 3 that 
furnished about 9.42 pg vitamin Bi per Ib of ration. 

§ Differences from basal lot significant at 5% level. 

2 APF is the animal protein factor. 
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It is not known how cobalt functions. It is possible 
that cobalt is used in intestinal synthesis of vitamin B,,.. 
Briggs (3) suggested, on the basis of preliminary studies, 
that under certain conditions cobalt is at least partially 
effective in counteracting a vitamin B,, deficiency in the 
chick. This action of cobalt is perhaps due to intes- 
tinal synthesis. It is less likely that the beneficial re- 
sults of cobalt feeding in the present experiments were 
due to coprophagy, because the pens were washed daily 
and the pigs were never observed to be consuming feces. 
Neither is it probable that there was some synthesis in 
the feed mixture, although the ration was mixed in a 
spiral mixer in amounts to last 5-6 days. 

Further research is under way to obtain additional 
information and to ascertain whether a combination of 
cobalt and APF, or of cobalt, APF, and meat scraps 
would further increase gains above that of any ingredient 
alone. 
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Evidence of a Homing Instinct in the 
Bermuda Spiny Lobster’ 


Edwin P. Creaser* and Dorothy Travis? 


During the summer of 1949 the authors,‘ in connection 
with various other investigations at the Bermuda Biologi- 
cal Station on the spiny lobster, tested local migration in 
this species by the use of tags or by telson and uropod 
markings. In the original studies, various combinations 
of uropod and telson punches were employed for identi- 
fication, but subsequent use of plastic tags was under- 
taken for individual recognition. The plastic tags were 
made with a barb which penetrated into the muscle when 
thrust through the intersegmental membane between ab- 
nominal segments. The tag used was of the same general 
type developed by Smith (7) in the Florida and Carib- 
bean spiny lobster investigation. 

Intensive trapping operations were conducted through 
special arrangements with a Bermuda commercial fisher- 
man, Egbert Spurling. The gear employed was a grap- 
pling hook and 20 fish traps, the latter of typical Ber- 
muda design, made of chicken wire and supported by 
spicewood. The trapping operations were conducted 
from motorboats, and all work was conducted in the 


1 Contribution from Bermuda Biological Station No. 164. 

2 Hofstra College, Hempstead, New York, and Bermuda 
Biological Station, Bermuda. 

® Radcliffe College of Harvard University, Cambridge, Mas- 
sachusetts. 

‘The cooperation of all persons at the Bermuda Biological 
Station is acknowledged, especially that of Tommy Gleeson, 
Brunell Spurling, and Egbert Spurling. 
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TABLE 1 
Date Place Date 
eaught released recaptured Remarks 
7/21/49 Castle Harbor 7/25/49 13 released 
near causeway 3 recaptured 
7/22/49 where caught 7/30/49 
7/21/49 Castle Harbor 7/30/49 
near causeway 
7/25/49 Castle Harbor 7/30/49 20 released 
near causeway 4 recaptured 
7/21/49 Castle Harbor 8/2/49 
near causeway 
7/27/49 where caught 8/2/49 
eggs shed when 
caught; when 
recaught, with 
newly laid eggs 
7/22/49 where caught 8/2/49 
7/30/49 deep water, 8/4/49 released in water 
2 miles off 1,500 ft deep 
Castle Roads 
7/30/49 deep water, 8/6/49 released in water 
2 miles off 1,500 ft deep 
Castle Roads 
7/22/49 where caught 8/6/49 
7/27/49 where caught 8/11/49 
8/6/49 wharf of Frick 8/13/49 eggs when recap- 
estate on Castle tured; newly 
Point, Castle shed when re- 
Harbor leased 
7/21/49 Castle Harbor 8/13/49 new eggs when 
near causeway recaptured ; eggs 
when released 
8/2/49 Castle Harbor 8/26/49 
near causeway 
7/21/49 Castle Harbor 8/26/49 
near causeway 
8/26/49 Ferry Reach 9/28/49 


at Biological 
Station jetty 


quarter-mile square outside area off Nonsuch Island, 
near the mouth of Castle Harbor. The waters in this 
area are rough and stormy, with swells, and have abun- 
dant coral heads and boiler reefs. Trapping operations 
were conducted throughout 2 months, and the traps were 
visited about twice a week. 

Spiny lobsters, Panulirus argus (Latreille 1804), 
caught in this area were transported to various sites and 
released. The tagging experiments were considered as 
entirely preliminary in nature, but have produced such 
interesting results as to warrant discussion at this time. 

In the first experiments on migration, the spiny lob- 
sters were taken from the Nonsuch area and released 2 
miles up Castle Harbor at a point in the middle of the 
harbor opposite Castle Harbor Hotel. Later experiments 
entailed releases behind land masses at various situations 
in Castle Harbor or in Ferry Reach, where the causeway 
largely obscures free passageway. Some lobsters were 
released where caught. In one experimental release the 
lobsters were carried 2 miles out to sea, where the waters 
were 1,500 ft deep, and were released there. 

The dates and points of release and of recapture at the 
original site off Nonsuch Island are shown in Table 1. 
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The high incidence of recovery of specimens released 
at various sites (about 20%) indicates that we are prob- 
ably concerned here with a remarkable homing instinct in 
these crustaceans. The recoveries of the specimens re- 
leased in deep water 2 miles out at sea seem particularly 
significant. The return to the original site after release 
at the Biological Station jetty entailed migration against 
tides conflicting with those originally prevailing, and mi- 
gration around land masses for about 5 miles. 

It seems apparent that the lobsters are fully ‘‘aware’’ 
of their locations and can return to their original summer 
feeding grounds when released elsewhere. How this is 
accomplished remains an unanswered and puzzling bio- 
logical mystery. The degree and nature of these local 
migrations are of very great scientific interest and equally 
important in a consideration of the management of the 
species commercially. 

More detailed and extensive experimentation is planned 
for the future. 


Reference 
1. SmitrnH, F. G. W. Fish Ser. No. 8. Caribbean Comm. 
Caribbean Res. Council, Guardian Commercial Print- 
ery, Port-of-Spain, Trinidad, 1948. 


Acetaldehyde Accumulation in Excised 
Wheat Roots Induced by Plant 
Growth Substances? 


James F. Nance and Leon W. Cunningham 
Department of Botany, University of Illinois, Urbana 


It is commonly held that the observed effects of indole- 
3-acetic acid and other compounds of similar physio- 
logical activity must be referable to some basic influence 
of these compounds on the metabolism of the plant cell. 
Attempts to reveal this primary effect of the plant growth 
substances have led to postulated mechanisms concerned 
with the plasticity of the cell wall (3), a relationship 
between the 4 carbon dicarboxylic acids and auxin (2), 
a coenzyme function for auxin (9), a shunt mechanism 
for 2,4-D (7), and others (1, 9). Respiratory effects 
range from stimulation to inhibition (6), and may be 
insignificant at concentrations that have other marked 
effects (7). Current interest in compounds that inhibit 
pyruvate oxidation because of their similarity to a postu- 
lated 2 carbon derivative of pyruvate (4) suggested that 
a number of plant growth substances characterized by 
side chains of acetate or related to acetate might also 
affect pyruvate oxidation. Since a convenient and sensi- 
tive method for acetaldehyde exists (11) it appeared that 
the formation of this compound from added pyruvate 
would be a desirable subject to study. 

Excised roots of 4-day-old wheat seedlings of the White 
Federation variety grown in redistilled water according 
to a technique previously described (7) were used. Each 
sample contained 24 roots cut to 45 mm in length. Be- 
fore the roots were counted out, all the sections were 


1This work was supported by a grant from the University 
of Illinois Research Board. 
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pooled and thoroughly mixed. It was found in some ex- 
ploratory experiments that all but insignificant quantities 
of the acetaldehyde produced by the roots could be ear- 
ried from the flask containing the roots to a receiving 
tube containing 2% sodium bisulfite by a continuous gas 
stream. Apparatus used in the experiments isted of 


TABLE 2 


Tue Errect or INDOLE-3-ACETIC ACID ON AEROBIC 
PRODUCTION OF ACETALDEHYDE FROM PYRUVATE* 


Indole-3-acetic acid 


a battery of 25-ml Erlenmeyer flasks, each connected with 
rubber tubing to a receiving tube (18x 150 mm). Acet- 
aldehyde produced by the roots in each flask was carried 
over to the 2% sodium bisulfite solution in the receiving 
tube by an air or nitrogen stream. The air passed through 
a dilute NaOH solution and then through water before it 
entered the flasks. Nitrogen was used directly from the 
tank. The gas was passed through at a vigorous though 
undetermined rate. A second bisulfite receiving tube in- 
cluded on several occasions did not pick up acetaldehyde. 
This demonstrated that rate of gas movement was not too 


“great to prevent complete absorption of the acetaldehyde. 


The flasks and receiving tubes were mounted on a shaking 
unit with the flasks in a water bath controlled at 25° C 
and the receivers in the air at room temperature. Shak- 
ing was at about 110 times a minute at an amplitude of 
1 em. 


TABLE 1 


ANAEROBIC PRODUCTION OF ACETALDEHYDE FROM PYRUVATE* 
AS AFFECTED BY CERTAIN GROWTH SUBSTANCES 


Concen- Acetaldehyde/24 roots 
Growth substance tration -- 
moles/liter ug % control 

Indole-3-acetic acid . 1 10+ 11.25 131 
Indole-3-acetic acid . 1 10° 18.25 209 
Indole-3-butyric acid 1 10* 8.5 100 
Indole-3-butyric acid 1 10° 14.0 164 
2,4-Dichlorophenoxy- 

acetic acid ...... 5 10¢ 26.30 449 
2,4-Dichlorophenoxy- 

acetic acid ...... 1 10% 6.70 114 
Naphthaleneacetic 

Naphthaleneacetic 

1 10+ 7.50 130 
Naphthaleneacetic 

1 10° 17.15 298 


* Pyruvate 0.0005M in all cases, adjusted to pH 6.0 with 
KOH except for naphthaleneacetic experiment at pH 4.8. 


The earlier experiments of this study were done with 
the roots in an atmosphere of nitrogen and a solution of 
0.0005M pyruvate, adjusted with KOH to pH 4.5 or 6.0, 
as indicated in the table.. Results of several such experi- 
ments involving 4 compounds—indoleacetic, indolebutyric, 
naphthaleneacetic, and 2,4-dichlorophenoxyacetic acids— 
at various concentrations are shown in Table 1. All these 
compounds stimulated acetaldehyde accumulation. 

It oceurred to us that acetaldehyde production from 
added pyruvate might also be demonstrated in air if one 
were to add a sufficient amount of the acid. Very strik- 
ing effects are produced by auxin, in fact, in 1 hr at 
pyruvate concentrations of 0.005 m (Table 2). 


August 11, 1950 


Acetaldehyde 

moles/liter /24 roots 
None 0 

2.5 x 104 0 

5.0 x 10+ 4.0 

7.5 7.5 

1.0 x 10° 5.0 

1.5 x 10° 5.25 


* Pyruvate 0.005M in all cases, adjusted to pH 4.5 with 
KOH. 


TABLE 3 
AUXIN EFFECTS ON AEROBIC CONSUMPTION OF ACETALDEHYDE 
AND PRODUCTION OF ACETALDEHYDE FROM 
ENDOGENOUS MATERIALS 


Acetaldehyde, png/24 roots 
Indole-3-acetic acid 
moles/liter 


of endogenous 


total excess* origin? 
None 0 0 
2.5 x 10+ 1.0 0 
5.0 x 10+ 20.75 7.0 0 
1.0 x 10% 25.75 12.0 21.5 
2.0x 108 19.0 6.25 6.0 


* Acetaldehyde recovered in excess of the 13.75 ug added 
originally. 

+A second experiment in which no exozenous substrate 
was added. 


It is evident that the increased acetaldehyde production 
demonstrated in these experiments might be due (1) to 
an increase in the quantity of pyruvate metabolized or 
(2) to a diminished utilization of acetaldehyde. A solu- 
tion containing 13.75 yg of acetaldehyde was added to 
root samples with varying amounts of indole-3-acetiec acid. 
The inlet and outlet tubes of the flasks were clamped off, 
and the flasks were shaken for 1 hr. The flasks were then 
connected to the receiving tubes and air was passed 
through in the usual fashion for 1 hr. There is a 
marked inhibition of the utilization of the acetaldehyde 
(Table 3, center columns) by addition of auxin, but one 
also observes that at certain concentrations there is a 
greater quantity of acetaldehyde recovered than was 
originally added to the flask. It appears that the growth 
substance induced production of acetaldehyde from 
endogenous materials. Results of an experiment run 
under identical conditions except for the absence of 
exogenous substrate support this conelusion (Table 3, 
right-hand column). 

Pyruvate may be metabolized through the tricarboxylic 
eyele or in a number of other possible ways which are 
referred to in Fig. 1 as ‘‘alternate pathways.’’ It is 
recognized that the evidence for a tricarboxylic acid cycle 
in higher plants is not complete, but experiments of the 
sort reported by Machlis (4) appear to justify the intro- 
duction of such a cycle into the present discussion. At 
present one cannot definitely assign acetaldehyde a posi- 
tion either as an intermediate in the main pathway of 
aerobic carbohydrate metabolism or as a product of side 


171 


| 
| 
| 
= 


reaction. However, this seems to be of little consequence 
in the present discussion. Acctaldehyde accumulation (in 
either event) must be due to the inhibited utilization of 
pyruvate or one of the products in equilibrium with pyru- 
vate (acetaldehyde, the postulated 2 carbon intermediate, 
or others). The inhibition would be either one that 
blocked the entry of pyruvate into the tricarboxylie acid 
cycle or it would be among all the other reactions that 
involve pyruvate. The former of these two general possi- 
bilities is the more appealing because several auxin 
effects appear to be due to diminished tricarboxylie acid 
eyele activity. 

Work with respiratory poisons (5) suggests that 
energy released in the metabolism of the organic acids is 
used in salt accumulation. Inhibition of salt accumula- 
tion by indole-3-aeetic acid, naphthalene acetic acid (10), 
and 2,4-D (7) may well be the result-of. diminished activ- 
ity. of the tricarboxylic acid cycle. Reversal of the 
2,4-D inhibition of salt accumulation by citrate lends sup- 
port to this idea. 

Concentrations of growth substance that affect growth 
(6), and salt accumulation (7), do not appreciably in- 
fluence respiration. This circumstance. clearly indicates a 
qualitative change in the metabolism of the tissues. Ac- 
cording to the present proposal, this lack of respiratory 
effect at low auxin concentrations is possible because 


STARCH CELLULOSE 


ENERGY 
INHIBITED BY AUXINS 
Fic. 1, 

oxidations of the alternate pathways can consume all 
pyruvate (and its derivatives) blocked out of the tri- 
carboxylic acid cycle. At higher levels of growth sub- 
stance more pyruvate is available than the alternate path- 
ways can utilize, so that there is an accumulation of 
acetaldehyde and an inhibition of oxygen consumption. 

It is possible, by a somewhat less obvious argument, to 
relate certain growth effects of the auxins to diminished 
activity of the tricarboxylic acid cycle. This cycle is con- 
sidered to represent perhaps the most efficient cellular 
mechanism for the release of chemical energy from 
carbohydrate. Energy is required for symthesis of the 
polysaccharides of the secondary cell wall from soluble 
precursors. Reduced activity of the acid eyele could then 
be associated with a restriction of these syntheses, with 
consequent maintenance of cell wall extensibility and 
eapacity for further cell elongation. Increases in the 
soluble carbohydrates of tissues treated with indole- 
3-acetic acid (8) may also be explained in terms of an 
insufficiency of the chemical energy required for the 
synthesis of starch and other reserve carbohydrates from 
simple sugars. 
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Antimycin A, an Antibiotic with Insecticidal 
and Miticidal Properties 


George S. Kido and E. Spyhalski 


Insecticide Testing Laboratory, 
Wisconsin Alumni Research Foundation, Madison 


Antimycin A is a crystalline antibiotic isolated from 
cultures of an unidentified species of Streptomyces. It 
appears to be an optically active, nitrogenous phenol of 
the molecular formula C,,.H,O,N.(1). Leben and Keitt 
(2) demonstrated the antibiotic properties of antimycin 
against certain phytopathogens and found that it is an 
extremely potent fungicide, producing inhibitory effects 
against Nigrospora sphaerica (Sace.) Mason, for exam- 
ple, at dilutions as high as 1: 800,000,000. The present 
paper reports preliminary tests designed to investigate 
the insecticidal and miticidal potentialities of this 
material. 

The initial trials showed that the antibiotic caused 
mortality to insects which ingested the material rather 
than by the contact action of the substance on the exo- 
skeleton. For example, the common housefly Musca 
domestica L., sprayed with 10 ppm of antimycin A, 
showed no adverse effects, whereas 38% of the flies 
allowed to feed on a ball of absorbent cotton saturated 
with 10 ppm of antimycin A dispersed in water were 
killed in 24 hr. Similar results were obtained with the 
large milkweed bug Oncopeltus fasciatus (Dall.). Spe- 
cificity was indicated, however, since certain insects, e.g., 
the German cockroach, Blatella germanica (1L.), were able 
to ingest 10 ppm of antimycin A dispersed in water and 
live as long as those feeding on water alone. 

The specificity of action was very apparent in a pre- 
liminary trial when the standard test wool fabric was 
immersed in a water dispersion containing 10 ppm anti- 
mycin A and offered to larvae of the webbing clothes 
moth, Tineola biselliella (Hum.), and the black carpet 
beetle, Attagenus piceus (Oliv.). The larvae of the 
webbing clothes moth ate the test swatches with im- 
punity, while duplicate test pieces inhibited the feeding 
of the black carpet beetle. Further tests were conducted 
with this beetle comparing antimycin A with sodium 
aluminum silicofluoride, which is widely used for fabric 
protection against insects. The standard wool fabric was 
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aluminum silicofluoride against larvae of the black carpet 
beetle. The amount of excrement produced by the larvae is 
related to the damage to fabric. A specimen is considered 
satisfactorily resistant to carpet beetles if the quantity of 
excrement is not over 6 mg. 


immersed and saturated with the test subjects, aired, 
dried, and tested in aecordance with the method set forth 
by the American Society for Testing Materials (ASTM 
D-582 45T). The data (Fig. 1) show that antimycin A 
will afford the same degree of fabrie protection at 1/100 
the concentration of sodium aluminum silicofluoride. The 
pratective action appears to be of a repellent nature, as 
none of the larvae exposed to the antimycin-impregnated 
wool was dead at the end of the 28-day exposure period. 

Specificity of action to Coleoptera and not to Lepidop- 
tera was also indicated in tests with the Mexican bean 
beetle larvae, Epilachna varivestis Muls. and the Southern 
army worm, Prodenia eridania (Cram.). As in the case 
of the clothes moth larvae, the fourth instar Southern 
army worm ate treated Wood Prolific Lima-bean leaves 
vith no ill effects. The results of the test with the 
second instar Mexican bean beetle larvae are shown in 
Table 1 and give the approximate relative potency of 


TABLE 1 


TOXICITY OF ANTIMYCIN TO SECOND INSTAK LARVAE OF 
MEXICAN BEAN BEETLE INGESTING SPRAYED 
Woop PROLIFIC LIMA-BEAN LEAVES 


Amount 
Treatment Ppm of leaf Ave % kill* 
in 48 hr 
consumed 
Antimycin ...... 50 small 60 
25 moderate 53 
6.3 entire 0 
Methoxychlor .... 500 moderate 43 
Untreated ....... entire 0 


* Avg of 4 replicates and total of 40 larvae. 


antimycin A as compared with methoxychlor (1,1,1- 
trichloro-2,2-bis(p-methoxyphenyl) ethane), which is cur- 
rently used for the contro] of this pest. Antimycin A 
used at the rate of 25 ppm compares favorably in 
toxicity with 500 ppm of methoxychlor. 

The toxicity of antimycin A is apparently not confined 
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Fic. 2. Relative toxicity of antimycin A and di(p-chloro- 
phenyl) methyl carbinol (DMC) against the red spider mite 
Tetranychus sp. 


to members of the Insecta, as it shows efficacy for the 
control of the red spider mite, Tetranychus sp. Fig. 2 
shows the relative toxicity of antimycin A as compared 
with di(p-chlorophenyl)methyl carbinol (DMC), which 
has demonstrated merit and is commercially available for 
mite control. The results of the test are shown graph- 
ically (Fig. 2). On the basis of LD, readings, anti- 
mycin A appears to be about three or four times more 
effective than DMC. 
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The Solubility of Fibrin Clots Produced by 
Thrombin and by Snake Venom 


B. Janszky 


Department of Biochemistry, Instituto Pinbeiros, 
Paulo, Brazil 


It has been reported. by Laki and Lorand (3, 4) that 
there are marked differences among fibrin clots with re- 
spect to their solubility. The authors reported that fibrin 
clots formed from a fibrinogen solution by the coagulat- 
ing action of thrombin and in the absence of two factors, 
namely, a thermolabile serum factor and Ca ions, are 
soluble in a concentrated urea solution. The clots are 
soluble when either of these two factors is absent but in- 
soluble when both are present. The purpose of the pres- 
ent experiments was to find out whether clots formed by 
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TABLE 1 


THR SOLUBILITY OF THE FIBRIN CLOTS PRODUCED BY 
THROMBIN oR By Bothrops atror VENOM 


Components 
of the 1° 2° 3¢ 4* 5* 
experiments 


Fibrinogen 
Serum x x 
Oxalated 

serum x x 
Inactivated 

serum x x 
Ca ions x x re 
Thrombin x x x x x 
Venom x x x x x 
+ +++ + ++ + +4++ 


* Symbols have the following meanings : 
<x marks in each column the components used in any 
one experiment ; — insoluble ; + soluble ; ++ very solu- 
ble ; +++ spontaneous solution. 


the coagulating action of snake venom are influenced in 
their solubility by the two factors mentioned by Laki and 
Lérfnd. The technique of the tests was similar to that 
of Lérénd, though smaller quantities were used than 
those mentioned by him (4). Bothrops atrox venom 
solution was used in such concentration as to give similar 
clotting times to those obtained by thrombin. The con- 
centration of the urea solution was 60% and was added 
in volume equal to that of the reaction mixture; this 
mixture consisted of fibrinogen, the clotting agent, and 
one or two additional components, these being, in turn, 
serum, oxalated serum, serum inactivated by heat and 
CaCl, solution. When one of the additional components 
was excluded from the mixture saline was added to keep 
the volume of the mixture constant; a veronal buffer 
was used to maintain the pH of the mixture at 7.2. It 
was found that all the fibrin clots formed by the coagu- 
lating activity of the Bothrops atrox venom were soluble 
even though Ca ions and the serum factor were present. 
At the same time Lérfnd’s results were confirmed, since 
the clots formed by thrombin in the presence of the two 
factors were insoluble. The fibrin obtained by snake 
venom dissolved readily in all cases, and spontaneously 
when one of the two factors was absent. This cannot be 
stated of the clots formed by thrombin (Table 1). 

Although, when observed with the naked eye, there 
seems to be no difference between the fibrin clots pro- 
“dueed by either of the two agents, there probably is a 
difference in the degree of their polymerization, i.e., in 
their molecular structure. This might also explain the 
difference in their solubility. 

The difference in the solubility of fibrin clots pro- 
duced by thrombin and by venom offers further evidence 
in support of the opinion presented elsewhere (1, 2) that 
the clotting agent in the snake venoms of the Bothrops 
species is different from thrombin. 
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Effect of Evisceration on Renal Glycogen 


Clarence Cohn, Bertram Katz, and Pauline Cohn 


Department of Biochemistry,1 Medical Research Institute, 
Michael Reese Hospital, Chicago 


The kidneys of eviscerated, hepatectomized rabbits, 
rats, and dogs were shown to contribute glucose to blood 
(1, 2, 4-6). Although it has been assumed that renal 
gluconeogenesis is the process responsible for this source 
of blood sugar, renal glycogen as a precursor has not 
been excluded. By determining serial kidney glycogen 
values in eviscerated, hepatectomized dogs, one of these 
possibilities could be excluded. If original renal gly- 
cogen values were great enough and sufficient renal gly- 
cogen disappeared, this storage form of carbohydrate 
could be assumed to play some role in maintaining blood 
sugar. 

Accordingly, kidney glycogen values were determined 
immediately, and 14-24 hr after evisceration and hepatee- 
tomy in normal and diabetic dogs. After evisceration, 
the blood sugar was allowed to fall spontaneously, since 
it has been under these conditions that the kidney has 
been shown to contribute glucose to blood. The tech- 


TABLE 1 


KIDNEY GLYCOGEN AND BLOOD GLUCOSE VALUES IN NORMAL 
AND DIABETIC EVISCERATED, HEPATECTOMIZED Docs 
IMMEDIATELY AND AT VARIOUS TIME INTERVALS 
AFTER E\VISCERATION 


Time after Kidney Blood 
Normal 
dogs evisceration glycogen sugar 
(min) (g %) (mg %) 
0 0.026 64 
we. 70 0.030 16 
bon 0 0.025 82 
He. 3 120 0.028 23 
0 0.0381 80 
No. 8 105 0.043 20 
Diabetic 
dogs 
0 0.099 270 
me. 8 120 0.109 144 
0 0.079 257 
He. 8 150 0.108 135 
0 0.097 336 
No. 3 125 0.108 170 


niques for pancreatectomy, evisceration, and hepatectomy, 
and for the chemical analysis of the specimens were de- 
scribed previously (2, 3). 

As can be seen from Table 1, it is impossible to ac- 
count for the glucose released by the kidney on the basis 
of the glycogen originally present in these organs. Thus 
the immediate postevisceration biopsies of kidneys re- 
veal only about 0.05 g of glycogen/100 g of kidney tissue 
in normal dogs and about 0.1 g of glycogen/100 g of 
kidney tissue in diabetic dogs. If this glycogen were to 
serve as a source of blood sugar, the total amount present 


1This department is in part supported by the Michael 
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(approximately 50 mg) could in no way account for the 
amount of glucose contributed by renal tissue. As can 
be seen from the data, renal glycogen did not disappear 
but increased slightly in amount during the period glu- 
cose was being released into the blood stream. It is ob- 
vious, therefore, that the glucose contributed to blood by 
the kidney arises from noncarbohydrate precursors. The 
renal output of glucose is larger than can be attributed 
to temporary storage of glucose as glycogen with sub- 
sequent glycogenolysis and release of glucose to the blood 
stream. 
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The Effect of Exercise upon the Lethality 
of Roentgen Rays for Rats 


D. J. Kimeldorf, D. C. Jones, and M. C. Fishler* 


Biology Branch, Naval Radiological Defense Laboratory, 
San Francisco Naval Shipyard 


The extent of biological damage resulting from ex- 
posure to roentgen rays can be altered by physical and 
chemical measures that alter the metabolic level of the 
test organism. The mortality rate of irradiated homeo- 
thermic animals can be increased by exposure to the 
physical stress of a hypothermic environment following 
irradiation (6, 10). Irradiated poikilothermie organ- 
isms, such as fertilized Ascaris eggs (3), frogs (9), 
chick embryos (11), and newborn rats (4-6), show evi- 
dence of greater resistance or repair when kept at low 
temperature. In several of these studies (3-5, 11), the 
lowered metabolic activity of the organism is indicated 
as the explanation for increased resistance to radiation. 
It is of interest to note that anoxic conditions favor sur- 
vival of organisms and enhance tissue resistance to radia- 
tion (1, 5, 8). 

Treatment of mice with thyroxine greatly increases the 
lethality of a given dose of ionizing radiation—an in- 
creased oxygen consumption was also demonstrated (2). 
Kirschner et al. (7) demonstrated that rats that died 
following potentially lethal doses of x-rays had higher 
postirradiation metabolic rates than those that survived, 
although both groups showed rises above normal. 

Such studies suggest that conditions tending to in- 
crease the metabolic rate would also increase the lethal 


effects of roentgen rays. In order to investigate further 


‘The authors wish to acknowledge the technical assistance 
of J. L. Lee and T. A. Gonzalez, of the Naval Radiological 
Defense Laboratory, San Francisco Naval Shipyard. 
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TABLE 1 


TOTAL MortTaLity To Ratrs* ror each Dose Leven or 
X-RAYs DPLiverep ro THE WHOLE Bopy 


Not irradiated, Irradiated, 


Irradiated, 
exercised not exercised exercised 
600 r 
Initial No. 18 30 26 
No. died 0 0 13 
% Died 0 0 30 
700 r 
Initial No. 26 38 26 
No. died 0 13 24 
% died 0 44 92 
860 r 
Initial No. 21 30 33 
No. died 0 25 33 


% died 0 83 100 


* Animals were observed for 90 days. 


the role of metabolic level in determining radiosensitivity, 
vigorous exercise was selected to provide a physiological 
means of increasing the metabolic rate as an alternative 
to stimulation by drugs or changes in the physical en- 
vironment of the organism. 

Male rats of Sprague-Dawley strain bred in this lab- 
oratory were used throughout this study. For each dose 
level studied, all animals were from litters whelped at 
approximately the same time and were of similar weight 
(+8%). The exereised animals performed a _ stand- 
ardized exhaustive exercise test for rats, which was de- 
veloped in this laboratory (12). In this test, they were 
allowed to swim individually in tanks of water until 
they were exhausted. The animals were exercised for ten 
trials prior to irradiation in order to adapt them to the 
conditions of testing. After irradiation they were ex- 
ercised daily, five times per week throughout the study. 
At each radiation-dose level employed, nonirradiated ani- 
mals were exercised concurrently with the irradiated ani- 
mals, but no deleterious effects of the performance test 
per se were observed. The duration of exercise was 
found to be 15-30 min per trial with a weight load of 
10 g attached to each animal. 

Because the number of animals that could be exercised 
per day was limited, irradiation at each dose level was 
performed on different days and with slightly different 
radiation factors, as follows: Radiation factors for 600 r 
were: 250 kv x-rays, 15 ma; 1.3-mm copper filter; target 
distance, 27 in.; 25 r/min air dese. For 700r and 860r 
the factors were: 240 kv x-rays, 8 ma; 0.6-mm copper 
filter; target distance, 39 in.; 8.5 r/min air dose. 

After irradiation with 600 r, 50% of the exercised rats 
died, and all nonexercised irradiated rats survived (Table 
1 and Fig. 1). Exhaustive exercise of less than 30-min 
duration per day was sufficient to induce a 50% mortality 
at this dose of x-rays. At a dose (700 r) that was some- 
what lethal (44%) to nonexercised animals, there was a 
doubling in the incidence of mortality (92%) among 
exercised animals. At a highly lethal dose (860 Tr), ani- 
mals that were exercised showed symptoms of roughened 
coat, diarrhea, and crusted nares much sooner after ir- 
radiation than did their nonexercised controls. With 
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doses (700 r—-860 r) that are, to a degree, lethal for non- 
exercised animals, the exercised animals had a much 
shorter postirradiation survival time, as well as a higher 
mortality rate. 

As the animals were immersed in water during the pe- 
riod of exercise, it became necessary to know whether ex- 
posure to water without exercise would alter the mortality 
of irradiated rats. After a dose of 860 r, 30 irradiated 
rats were immersed to the neck in the swimming tanks 
20 min daily for 3 weeks in wire containers that did not 
permit the animals to exercise, without altering the mor- 
tality rate from that of nonexposed irradiated rats. To 
determine whether exercise prior to irradiation would 
alter the mortality rate, a group of 20 rats, irradiated 
with 860 ., was exercised exhaustively for ten trials be- 
fore irradiation and given no further treatment. The 
mortality rate was similar to that of nonexercised irradi- 
ated animals; hence it appears that the mortality rate is 
altered only if the animals are exercised after irradiation. 

The increase in mortality with exercise following ir- 
radiation could not be correlated with alterations in total 
body weight. The time at which minimum body weight 
had been reached following radiation was similar for 
exercised and nonexercised animals. The weight loss was 
not sufficiently greater in exercised animals to provide 
evidence for a.correlation. between weight loss and in- 
creased mortality. 

It is apparent that the lethality of roentgen rays at the 
doses studied (600 r, 700r, and 860r) is increased by 
the repeated performance of vigorous exercise following 
irradiation. It is suggested that the increased mortality 


observed with animals exercised after irradiation pro- - 


vides additional evidence of the relation between radio- 
sensitivity and metabolic level. 
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Adaptive Production of Amylase and Lipase 
by Three Species of Fungi? 


J. J. Goodman 


Department of Plant Pathology, 
University of Minnesota, St. Paul 


Recently, it was found that several bacteria and yeasts 
form certain enzymes adaptively (4, 6, 9). The present 
paper describes what appears to be adaptive production 
of amylase and lipase by three fungi. 

Aspergillus flavus Link, A. terreus Thom, and a species 
of Penicillium tentatively identified as P. notatum West- 
ling. were grown at room temperature in 250-ml Erlen- 
meyer flasks containing 50 ml of medium. The basal 
medium for all the experiments was that of Czapek- 
Dox (8). Sucrose and soluble starch were compared as 
carbon sources of amylase production, and sucrose was 
compared with Mazola corn oil as a carbon source for 
lipase production. 

Amylase. Twenty milliliters of a 1% agar solution 
containing 0.1% soluble starch and, as a preservative, 
1 part formaldehyde in 1,500 parts of medium, was 
dispensed into each of several Petri dishes and allowed 
to harden. Filter paper disks 15 mm in diam were 
dipped into a solution or suspension of the material to 
be tested for amylase activity, the excess was drained 
off, and the disks were placed on the agar. Four disks 
were applied to each. plate, three disks containing active 
material and one containing material heated in _boil- 
ing water to serve as a control. The dishes were ineu- 
bated at 30° C for 24 hr, and then were flooded with 
iodine-potassium iodide. The diameter of the clear zone 
around each disk was used as a measure of the amount 
of amylase present (5). 

The amylase activities of the mycelium, and of the 
culture liquid in which the mycelium was growing, were 
tested. The mycelium was ground in several changes of 


1 Paper No. 2542, Scientific Series, Minnesota Agricultural 
Experiment Station. 


Science, Vol. 112 


4 
: 
ag 
a, > 


acetone, and given a final wash in ether, as described by 
Tate (7), and the filter paper disks were dipped in a 
1% suspension of this powder in distilled water. The 
culture liquid was tested without dilution. 


Results of such tests with A. flavus and A. terreus, 
growing on 3% sucrose and on 2% starch, are given in 
Table 1. 

TABLE 1 
AMYLASE ACTIVITY* OF THE MYCELIUM AND CULTURE MEDIUM 
or Two FunGrI Grown ON SUCROSE OR STARCH 
AS A CARBON SOURCE 
A. flavus A. terreus 
mycelium medium mycelium medium 
3.8 
es 4 
2 8 2 8 @ 
5 + -t 0 ++ 
8 0 0 0 ++ 
11 trace + - — trace trace - 


* Rated 0 to +++ on the basis of size of zone as judged by 
eye but not measured, 
t+ Not tested. 


A commercial sample of Taka-diastase was diluted with 
distilled water to give solutions of 10%, 1%, 0.1%, 
0.01%, and 0.001%, and these were similarly tested. The 
results are shown in Fig. 1, each point representing an 
average of 9 disks. The relationship between diameter 
of clear zone and enzyme concentration appears to be 
logarithmic. 

Basal media containing 3% sucrose and 1% starch 
were mixed to give the following combinations: 


Parts of: 
3% 1% 
Sucrose Starch 
medium medium 
1 100 0 
2 80 20 
3 60 40 
4 40 60 
5 20 80 
6 0 100 


These media were inoculated with A. flavus, and the 
medium and mycelium were periodically tested for amy- 
lase. The results for four of the media are presented in 
Fig. 2. Media 3 and 4 were essentially similar to 5. 
Amylase activity increased in both the medium and the 
mycelium as the amount of starch in the medium was 
increased. In cultures 34 days old, considerable amylase 
was still present in the medium, but only a trace was de- 
tected in the mycelium. 

In another experiment, A. flavus was grown for 9 days 
on media containing different proportions of sucrose and 
starch. The culture liquid was then poured off, the mat 
was washed several times with sterile distilled water, and 
a 0.1% solution of starch, in distilled water containing 
formaldehyde in the proportion of 1: 1,500, was intro- 
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ZONE DIAMETER (MM) 


20} 


0.001 0.01 o4 ' 10 
TAKA-DIASTASE SOLUTION (PER CENT) 
Fic. 1. Relationship between diameter of clear zone and 


concentration of Taka-diastase using paper-disk assay 
method. 


duced under the mats in the flasks (2). Aliquots of this 
solution were tested periodically with iodine-potassium 
iodide. The results, given in Table 2, confirm those ob- 
tained when paper disks were used. 

Lipase. A. flavus and Penicillium sp. were inoculated 
into replicate 250-ml flasks containing 50 ml of the fol- 
lowing media: (1) Three percent sucrose; (2) 1.5% Ma- 
zola corn oil; 0.1% sucrose. The 0.1% sucrose solution 
was added to the second medium to permit the mycelium 


MEDIUM MYCELIUM 


ZONE DIAMETER (MM) 


AGE IN DAYS 


Fic. 2. Amylase activity of the culture medium and my- 
celium of A. flavus grown on media containing different pro- 
portions of sucrose and starch. See text for composition of 
media. 
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TABLE 2 
Hours For STakcH TO SHOW CHANGE FROM 
BLUE TO VIOLET witH I-KI 


Medium used for growth of fungus 
Percent sucrose 
Percent starch 
Hours for replaced solution 

to show color change 


8 2 1 0 


to become well established. Agar, 0.25%, was added 
to both media. The corn oil was emulsified by passing 
the medium several times through a hand-operated homo- 
genizer, and the agar served to stabilize this emulsion. 
When a heavy, well-sporulating mat had formed on the 
surface of the liquid, the mycelium in replicate flasks 
was harvested and treated as follows: 

1, The mycelial mats were ground with ten times 
their wet weight of 90% glycerol, as described by Fodor 
(1). The ground material was kept at room tempera- 
ture for 24 hr and then centrifuged to remove most of 
the cell debris. The centrifugate was stored at 2° C until 
tested. 

2. Acetone powders were prepared as described in the 
tests for amylase. 

3. The mats were air-dried on blotting paper for 24 hr, 
and then were ground to a fine powder in a mortar. The 
powder, so prepared, and that prepared with acetone, 
were kept in a desiccator over CaCl,. 


PENICILLIUM SP. A.FLAVUS 
@L * GLYCEROL 
AC « ACETONE 
OR ORY 
20F 


5 AC 
METHOD OF PREPARATION 


Fic, 3. Lipase activity of the mycelium of two fungi 
grown on sucrose or corn oil using three methods of prepar- 
ing the mycelium for testing. 


The substrate for testing lipase activity was similar 
to that described by Peters and Nelson (3), consisting 
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of corn oil and 0.25% agar in a citrate-phosphate buffer 
at pH 6.5. This was dispensed in 10-ml amounts into 
125-ml flasks. Three parts of the glycerol extracts were 
diluted with two parts of buffer before use, and 3 ml 
of this was added to each 10 ml of substrate. The dry 
powders were added at the rate of 0.05 g to 10 ml of 
substrate. Hected controls were included. 

The substrate and enzymes were incubated for 48 hr 
at room temperature (about 22° C). At the end of this 
period, 50 ml of 1:1 ether-aleohol was added to each 
flask, and the fatty acids were titrated with N/20 aleo- 
holic NaOH. 

The results, representing the average difference be- 
tween the heated control and the active preparation for 
three flasks of each treatment, are presented in Fig. 3. 


9 DaY 
PENICILLIUM SP. 


Fat DAY 


2 3 
WET WEIGHT (GMS) 


Fic. 4. Weight of mycelium of two species of fungi grown 
on sucrose or corn oil. 


The powders are directly comparable with one another in 
amounts of fungus material added. It is estimated 
that the glycerol extracts represent only about 4-4 
the amount of fungus material present in the powders. 
The mycelium of both fungi, in all three methods of 
preparation, had a much higher lipase activity when 
grown on the medium containing corn oil than when 
grown on that not containing corn oil, although an 
appreciably greater weight of mycelium was produced 
on the medium not containing corn oil, as shown in Fig. 4. 

It has been shown that amylase and lipase are pro- 
duced adaptively by the fungi used in these tests, con- 
siderably more enzyme being produced when the organ- 
isms were grown in the presence of the specific enzyme 
substrated. This is in agreement with the work on 
adaptive hydrolytic enzymes in bacteria and yeasts. In 
the present studies enzyme activity was measured in the 
absence of growth, formaldehyde being used as an anti- 
septic. It is not known how long the specific activity 
would be retained had the substrate been changed and 
growth permitted to continue. The possibility of selee- 
tion from a heterogeneous population of strains better 
adapted to a specific medium was not ruled out, and 
this possibility must be investigated. 

The fungi used in these studies are commonly asso- 
ciated with the deterioration of stored grain, and are 
among several of the organisms being investigated in 
connection with such spoilage. The results suggest that 
enzymatic activities of such fungi may be influenced by 
the substrate on which the fungi are growing, and this 
may be of some significance in the field of grain deterio- 
ration, as well as in the field of commercial production 
of enzymes. 
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Determination of Circulating Red Cell 
Volume by Radioactive Chromium* 


Seymour J. Gray and Kenneth Sterling? 


Biophysical Laboratory and Department of Medicine, 
Harvard Medical School, and Medical Clinic, 
Peter Bent Brigham Hospital, Boston 


Previous investigators (3-9) have reported accurate 
methods of measuring the circulating red blood cell 
volume by the injection of red cells labeled with radio- 
isotopes. Radioactive iron and radioactive phosphorus 
were available for these studies. The preparation of red 
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Fig. 1. Uptake of Cr™ as NazCr™0, by human red blood 
cells; 86 ug chromium added to 2 ml packed red cells sus- 
pended in saline at 24° C. 


1This work was supported in part by the U. 8. Atomic 
Energy Commission, the Office of Naval Research, and the 
National Cancer Institute, U. 8S. Public Health Service. 

“The authors wish to thank Arthur K. Solomon and 
Charles B. Robinson for their assistance in the processing 
and counting of the radioactive isotopes. 
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cells tagged with radioactive iron necessitates the ad- 
ministration of radioiron for several weeks to volunteer 
donors who incorporate it into the hemoglobin of their 
red cells, which must then be transfused into the experi- 
menial subject (3-5). Radioactive phosphorus (6-9) 
may be used to label a small volume of the experimental 
subject’s own red cells in vitro. However, the phosphate 
exchanges rapidly between the red cells and plasma, 
causing the radioactivity of the tagged cells to fall 
significantly after 1-3 hr (6-9). 

The present study concerns a new biological tracer, 
radioactive chromium (Cr™), with a half-life of 26.5 
days. When this isotope is added to blood in vitro as 
Na,Cr"O,, it is taken up avidly by the red cells, which 
retain their radioactivity without significant loss for 
periods of 1 day or more after injection into experimental 
animals. The uptake of Cr“ by human red cells is illus- 
trated in Fig. 1, demonstrating the marked affinity of 
red cells for Na,Cr"O, Since the exchange of Cr™ be- 
tween red cells and plasma is negligible for 24 hr, this 
isotope appears ideal for the tagging of red blood cells 
and the measurement of the circulating red cell volume. 

Approximately 50 ml of whole blood was withdrawn 
from a normal mongrel dog and heparinized. Cr™ 
(7-26 pe) as Na,Cr"O,, was added to whole blood or 
a red cell suspension in saline. After an hour, the red 
cells were washed with either physiological saline or 
plasma and then resuspended in plasma from the same 
dog. The plasma radioactivity was less than 1% of the 
radioactivity of the red cells. 

A 4-ml aliquot was removed for counting, and the re- 
maining measured volume of blood containing tagged red 
cells was injected intravenously into the dog. After al- 
lowing time for mixing in the circulation, 4-ml samples 
were withdrawn for counting at intervals varying from 
10 min to 24 hr. 

The injected blood and all subsequent blood samples 
were centrifuged in 4-ml hematocrit tubes, and the plasma 
was separated. One milliliter of each plasma sample was 
pipetted into a weighed planchet, dried overnight at 60° 
C (to constant weight) and counted with a Geiger- 
Miiller counter. The plasma, regardless of the time 
interval, had no significant counts above background. 
The packed red cells were dried overnight at 60° C, 
then ground to a fine powder and counted in weighed 
planchets, preferably in duplicate. Since Cr™ is a soft 
x-ray emitter, self-absorption corrections were applied 
to all samples. All counts were corrected for radioactive 
deeay. 


* The radioactivity dosage required for this method is well 
within the tolerance limits for human use. From the dis- 
integration scheme of H. Bradt et al. (1), the administration 
of 42 ue of Cr™ per kg body wt approximates a total dose 
of 1 rep (2), on the conservative assumptions that there is 
no excretion and that radiation is localized in the red cells. 
The amount of chromium injected per kg body wt varied 
from 1 wg to 20 pg, depending upon the specific activity of 
the sample. This is well below the toxicity level. 

In order to obtain the high specific activity required for 
this research, samples of chromium, enriched in Cr, were 
bombarded in the nuclear reactor. We wish to express our 
thanks to the Isotopes Division of the Atomic Energy Com- 
mission for making this material available. 
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The counts per ml of packed red cells were obtained 
by computing the counts in 0.35 g of dried ground red 
cells, since this value was found to be equivalent to 1 ml 
of packed red cells. 

The circulating red cell volume of the animal is given 
by the formula: 

Red cell volume in ml = 
total counts injected (1) 
counts per ml packed red cells in sample 
The numerator of this fraction is obtained from the 
counts per ml of packed red cells, the volume of whole 
blood injected, and the hematocrit. 


TABLE 1 


DETERMINATION OF RED CELL VOLUME WITH 
CHROMIUM AS A RADIOACTIVE TRACER 


Red cell volume ‘n ml* 


wt Mean Standard 


kg) { m) (in%) 
e 
2 
6 2 11.6 332 330 345 3844 338 2.3 
10 g 17.5 477 450 495 5038 481 4.9 
12 ¢ 14.0 442 442 436 — 440 0.8 
13 S 13.2 446 436 441 458 445 2.1 
15 es 9.0 353 368 3872 380 368 3.1 
* Determinations based 


on consecutive blood samples. 


Table 1 lists the measurements of red cell volume ob- 
tained from consecutive blood samples after allowing 
time for mixing of the tagged cells. The values are in 
close agreement with standard deviations of 0.8%-4.9% 
for periods of 18-24 hr. The activity of the red cell 
samples declined gradually thereafter. 
tinued to show no significant activity. 

The accuracy of the method was demonstrated by a 
second determination after transfusion or hemorrhage of 
a known volume of red celis. The dogs were transfused 
with approximately 400 ml of their own untreated blood 
withdrawn earlier. Additional blood samples were ob- 
tained following the transfusion, and the activity of the 
circulating red cells, now diluted by the addition of the 
untagged blood, was determined. The circulating red cell 
volume was then calculated according to equation (1). 

After hemorrhage, however, the radioactivity of the 
circulating red cells remained unaltered, since hemor- 
rhage represents the removal of an aliquot of blood con- 
taining an unaltered proportion of tagged and untagged 
red blood cells. Consequently, a second injection of 
tagged red cells was necessary to verify the red cell 


The plasma con- 
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TABLE 2 


Rep Ceti VOLUME DETERMINATION BY CR" BEFORE AND AFTER 
HEMORRHAGE OR TRANSFUSION 


Cr™ Determinations 


Measured 
hemorrhage 
Calculated or trans- 
change in fusion Differ- 
Dog Initial volume 
redcell (volumeof ence 
volume whole blood (in ~%) 
volume orrhage or (in mi) 
— tocrit) 
(in m1) (in ml) 
7 382 228 154 148 4.1 
8 300 480 +180 +171 5.3 
9 360 538 +178 +179 0.6 
11 678 466 212 -—215 1.4 
14 386 527 +141 +141 0 


volume after hemorrhage. 


As before, this is given by 
the formula: 


Red cell volume in ml = 


total counts in circulation (2) 
counts per ml packed red cells in sample 
The numeretor here represents the sum of the counts of 


the two injections of tagged cells minus the counts re- 
moved by the hemorrhage. 


Table 2 shows five such experiments in which the 
changes in red cell volume, as determined by the Cr™ 
method within a 24-hr period, were in good agreement 
with the actual volumetric measurement of the hemor- 
rhage or transfusion with a difference of 5.3% or less. 

Determination of the circulating red cell volume by Cr™ 
shares with the P™ method the advantage that a small 
sample of the subject’s own blood may be tagged rapidly 
in vitro and then reinjected. In contrast to P™ tagging, 
however, the Cr™-tagged cells retain their activity without 
loss to the plasma for periods of 1 day or longer after 
injection, which fact should prove advantageous for 
clinical studies. After 3 days, the red cell activity de- 
creases by approximately 15%; a similar fall is observed 
within 3 hr when P*-tagged red cells are used (6-9). 
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Comments and Communications 


Failure of Vitamin B,, to Promote 
Growth of Premature Infants 


With the development of knowledge of animal protein 
factors and of vitamin B,, as growth-promoting factors 
for bacteria and some animals, it seemed that possibly 
these agents might be of value in similarly promoting the 
growth of premature infants. 

A study was undertaken in this clinic several months 
ago to determine whether or not this could be demon- 
strated. To date, that portion of the study having to do 
with the use of vitamin B,, intramuscularly has been 
completed. 

Forty-eight infants with birth weight- between 1,245 g 
and 2.326 g have been considered. Twenty-five received 
vitamin B,," intramuscularly, and the others served as 
controls. The average birth weight in each of the groups 
was similar, 1,950 g and 1,933 g, respectively, for those 
receiving the vitamin and the controls. All infants re- 
ceived one of three types of formula, with comparative 
distribution between control and experimental groups. 


TABLE 1 
Controls Vitamin B,, 

Average birth weight 1,933 rt 1,950 £ 
Average discharge weight 2,630 2,577 
Average total gain 698 sid 618 - 
Average daily gain 29.4 24.5 
Average time to regain 

birth weight 7.5 days 8 days 
Average time to reach 

2.5 kg: 


Birth weight 1,500-2,000 
203 “ 

Birth weight 2,000-—2,500 


The general condition of the infants in each group was 
similar. The vitamin B,, was given intramuscularly in 
a dosage of 10 pg. The frequency of administration 
varied from daily to every three days. The average total 
dose was 70 yng, with a range of 30-220. The time of 
introduction of the substance varied from the second 
to the seventh day of life, the average being the fourth 
day. 

The results of the study in this particular group of 
premature infants was disappointing. There was no 
appreciable difference between those receiving vitamin 
B,. and those serving as controls in respect to average 
total gain before discharge, average daily gain, average 
time to regain birth weight, and average time to reach 
a weight of 2.5 kg. Indeed, on all counts there was a 
slight margin of superiority in the control infants. No 
difference was noted in the individual infants in the ex- 
perimental group so far as dosage was concerned, those 

* Cobione, kindly supplied by Merck and Company. 
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receiving the maximum total dose gaining no better than 
those receiving the minimal amount. 

Although the group studied is not large, one may per- 
haps justly conclude that vitamin B,, is not effective in 
promoting weight gain of what might be termed normal 
premature infants. One may speculate that larger doses 
intramuscularly or doses similar to those used, but given 
orally, might be more effective. These possibilities are 
being explored, but we doubt that the results will differ 
materially from those detailed above. Wetzel (Wetzel, 
N. C., Fargo, W. C., and Smith, I. H. Science, 1949, 
110, 651) has recently reported suggestive evidence that 
the vitamin is effective in promoting weight gain in cer- 
tain older children with slow progress in growth, chil- 
dren who perhaps have a deficiency of the factor. It is 
probably reasonable to believe that no premature infant 
will benefit from its administration unless he, too, has 
the specific deficiency. At present there is no evidence 
that such deficiency exists in premature infants. 


Daniet F. Downine 
The Hahnemann Medical College and 
Hospital of Philadelphia 


Effect of Tricaine Methanesulfonate on the 
Determination of Sulfonamides 


Tricaine methanesulfonate was used with a consider- 
able success for the anesthesia of lower vertebrates (Me- 
Govern, B. H., and Rugh, R. Proc. Soc. Biol. Med., 1944, 
57, 127; Hamburger, V. A manual of experimental em- 
bryology. Chicago: Univ. Chieago Press, 1942. Part 
II, p. 40; Schotte, O. E., and Harland, M. J. Morphol., 
1943, 73, 329; and Gordon, M. N. Y. Zool. Soc. Private 
communication). Therefore, in one of the series of 
tests on the concentration of sulfamerazine in the tissues 
of fingerling brook trout (Salvelinus fontinalis), trieaine 
methanesulfonate M.S. 222 (Sandoz) was used as an 
anesthetic. The results in this series became incon- 
sistent with the previous tests, and the tissue level of 
sulfamerazine was higher than could be expected. There- 
fore, tests were carried out in order to determine the 
effect, if any, of the anesthetic on the sulfonamide test. 

Sulfamerazine was determined with a photometric 
modification of the method of Bratton and Marshall 
(Bratton, A. C., and Marshall, E. K. J. diol. Chem., 
1939, 128, 587). The trout selected for the determina- 
tions were expected to contain in their tissues only a 
trace of sulfamerazine or none. In the trout anesthetized 
with tricaine methanesulfonate, the test indicated that 
the tissue level of free sulfamerazine was from 1 to 2 
mg % and of total sulfamerazine from 2 to 4 mg %. 
Trout from the same batch, but not anesthetized, gave 
negative results, indicating that they were free from this 
sulfonamide. 
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Anesthesia was carried out by dipping trout for less 
than 1 min in a solution of tricaine methanesulfonate 
1 : 5,000 in spring water. 

This observation shows that tricaine methanesulfonate, 
or other anesthetics with similar molecular structure, 


should not be used whenever they may interfere with the 
colorimetric tests for sulfonamides. 

S. B. and 8S. F. SNreszKo 
U. S. Fish and Wildlife Service, 
Kearneysville, West Virginia 


Book Reviews 


Einfiibrung in die Kernpbysik. 4th rev. ed. Wolfgang 
Riezler. Berlin and Buxtehude, Germany: Hermann 
Hiibener, 1950. 309 pp. 

The chief difficulty in introducing nuclear physics to 
the beginner or to the worker in other branches of the 
natural sciences is to find a scientifically correct presen- 
tation requiring a minimum of background in physics. 
This is accentuated if, as the author wishes, the text 
should also appeal to a wider public. Riezler attacks the 
problem by giving an essentially nonmathematical, some- 
what narrative treatment, using the historical approach 
for balanced measure. Formulas are used sparingly. 
Even where they are given, the nonphysicist is generally 
able to understand the result from the text alone. 

The first half of the book contains a survey of the 
physical aspects in a deductive order: atomic physics, 
general properties of nuclei, radioactivity, nuclear reac- 
tions, elementary particles, and systematics and structure 
of nuclei. The second, in parts more specialized, is 
devoted to nuclear techniques and to the applications 
of nuclear physics. Tables of isotopes and nuclear reac- 
tions, as of summer 1949, a glossary, and registers fill 
the last fifty pages. A two-tone isotopic chart, giving 
abundances and half-lives only, is attached. 

The book is, throughout, well written, clear, and use- 
fully illustrated. The small number of printing errors 
and factual mistakes will be detected and corrected by 
most readers. A few instances of repetitions of topics 
are excusable. One major omission may be noted. The 
liquid drop model is not mentioned, although the packing 
fraction curve and the mass parabolas for isobars are 
given and discussed. The chapter on electronics of 
nuclear detection instruments is rather inadequate, at 
least for the reader in the United States, since several 
outmoded designs are presented. The usefulness of the 
extensive tables is seriously limited by the lack of 
references. A list of only about 40 books and review 
articles is given in the bibliography, without connection 
to the tables or to the text. Finally, in the chart of 
isotopes, one may object to the distinction made between 
positron emitters and nuclei decaying by positron 
emission and electron capture. 

These are all minor objections, however, to a text 
which gives an excellent survey of nuclear physics for 
beginners and nonphysicists. It is even quite fruitful 
and pleasant reading—in good German—for the phys- 
icist. It may be added that the print, though fine, 
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is very clear, on good paper, and that the book is well 
bound, in gratifying contrast to some volumes received 
from Germany during or shortly after the war. 


E. BLEULER 
Purdue University 
Kleine Raketenkunde. Hans K. Kaiser. Stuttgart, 
Germany: Mundus-Verlag, 1949. 150 pp. DM 9. 


This is not the only new book on rockets and rocket 
research that has been published in Western Germany 
since the end of hostilities. There have been three so 
far, but Kleine Raketenkunde is certainly the most im- 
pressive of them. In external appearance it compares 
well with better books of German manufacture of prewar 
times and is almost lavishly illustrated. Many of the 
photographs collected by its author are rather rare, a 
number never having been published in a book before. 
Hans Kaiser was the founder of a prewar rocket society, 
devoted to space travel ideas, which had the courage to 
continue the work of the original German Rocket Society 
in spite of frowns from Nazi headquarters. Naturally, 
that society did not last very long, and its founder was 
then put to work in the research institute at Peenemiinde, 
where the V-2, the Wasserfall, the Taifun, and a number 
of other rockets were created. 

Since the book is meant for the general reader, it logi- 
cally begins with an elementary explanation of the third 
law vf motion and its application to rockets. This is 
followed by a chapter on rocket research, most of it in 
Germany, during the period from 1920 to 1930. Then 
there is a chapter on modern solid fuel rockets, followed 
by one on German work on liquid fuel rockets during the 
second world war. This chapter contains a good deal of 
information that will be news to virtually every reader, 
in Germany as well as in all other countries. 

The author then continues his narrative of contem- 
porary rocket history with an account of postwar work 
—this largely in the United States—as far as the sources 
at his disposal permit. The last chapter is devoted to the 
future. A list of the more important publications in 
book form and a list of technical terms with explanations 
form appendices. Some readers who did not know any- 
thing about rockets until V-2 appeared on the scene may 
be surprised by the heavy stress throughout the book on 
space travel. But these ideas are what started rocket 
research in Germany. 

Witty Ley 
Montvale, New Jersey 
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News and Notes 


Upper Atmosphere Symposium and Conference 


Warren N. Arnquist 
Office of Naval Research, Pasadena, California 


Under the auspices of the California Institute of Tech- 
nology, the Naval Ordnance Test Station, and the Office 
of Naval Research, Department of the Navy, a sym- 
posium on upper atmosphere physics was held at the Cali- 
fornia Institute of Technology, Pasadena, on May 15. 
This was followed by a two-day conference on this sub- 
ject at the Naval Ordnance Test Station (Inyokern) 
China Lake, California. 

These meetings reflect, in general, the interest in this 
field in the Southern California area and, in particular, 
the influence of three outstanding European scientists 
who are in residence there. Sidney Chapman, of Oxford 
University, who has contributed extensively in many prob- 
lems of the upper atmosphere, began a one-year stay at 
the California Institute of Technology in April, under an 
arrangement made possible by W. H. Pickering and his 
Signal Corps project. Marcel Nicolet, chief of the De- 
partment of Radiation, Royal Meteorological Institute of 
Belgium, and David R. Bates, of University College, Lon- 
don, have been actively associated with the ONR-spon- 
sored light-of-the-night-sky research program under C. T. 
Elvey and F. E. Roach at the Naval Ordnance Test Sta- 
tion. Dr. Nicolet is noted for his work on the ionosphere, 
and Mr. Bates has made outstanding contributions con- 
cerning the photochemical reactions in the upper atmos- 
phere. 

The symposium consisted of nine papers which covered 
the field from the structure of the atmosphere to cosmic 
rays at very high altitudes. Approximately 80 people 
attended. Dr. Chapman spoke on ‘‘Theories of the 
Aurora,’’ Dr. Nicolet on ‘‘Formation of the Ionized 
Layers,’’ and Mr. Bates on ‘‘Basie Reactions in the 
Night Sky Emission.’’ J. A. Van Allen, of the Applied 
Physics Laboratory, presented experimental results which 
have been obtained with rockets in his paper on ‘‘Cosmie 
Rays at Very High Altitudes,’’ and A. B. Meinel, of 
Yerkes Observatory, gave an account of his recent experi- 
mental work in a paper entitled ‘‘OH Emission Bands in 
the Spectrum of the Night Sky,’’ and also read a paper 
on the same subject by Gerhard Herzberg, of the Cana- 
dian National Research Council. R. Penndorf, of the 
Air Foree Cambridge Research Laboratory, J. Kaplan 
and 8. W. Kash, of the University of California at Los 
Angeles, and W. W. Kellogg, of UCLA and the Rand 
Corporation, also presented papers. 

Perhaps the most significant contributions that were 
reported for the first time in this meeting had to do with 
the interpretation of Dr. Meinel’s experimental identifi- 
cation of the rotational bands of OH in the ‘‘airglow,’’ 
the night sky radiation other than the aurora, the zodiacal 
light, and the twilight. This interpretation was exhaus- 


August 11, 1950 


— 


tively treated by Bates and Nicolet and independently by 
Herzberg. It appears that the basic reaction responsible 
for the OH lines is the one between atomic hydrogen and 
ozone at an altitude of about 70 km. This height has 
been confirmed experimentally by Dr. Roach, using a spe 
cially designed recording photometer, which sweeps the 
sky in a series of azimuths. The atomic hydrogen comes 
from the dissociation of water vapor by sunlight. 

On May 16-17 about 20 of these scientists held in- 
formal round table conferences on upper atmosphere 
physics at the Naval Ordnance Test Station. Three ses- 
sions were held under the chairmanship of C. T. Elvey, 
Sidney Chapman, and J. L. Greenstein, of the California 
Institute of Technology. The discussions included the 
altitudes of nocturnal and twilight emissions and of the 
aurora, the identification of spectral lines in the airglow 
and the aurora, the temperature, density, and other as- 
pects of the composition of the atmosphere, the entry of 
corpuscles into the atmosphere and their emission from 
the sun, the theories of the aurora, the solar ultraviolet 
absorption in the atmosphere, and the specific reaction 
mechanisms in the upper atmosphere. Besides the scien- 
tists already mentioned, those who attended this confer- 
ence included M. A. Tuve and L. V. Berkner of the Car- 
negie Institution of Washington, Oliver Wulf, B. Guten- 
berg, and M. H. Nichols of CIT, Mareus O’Day, of the 
Cambridge Research Laboratories, G. L. Weissler, of USC, 
Fred Rogers, Jr., and E. V. Ashburn of NOTS, and 
W. N. Arnquist. 

Many recommendations for further work were made 
during the course of these meetings. It was generally 
agreed that rockets should be used more extensively as 
vehicles for carrying instrumentation to high altitudes 
and that the study of the night sky emissions should 
continue, because of the directness of such approaches in 
contrast to such indirect methods as the propagation of 
sound or the scattering of light by particles. Also, the 
cost of useful rocket flights is becoming more reasonable 
with the development of smaller rockets. Rockets can 
also be used to carry tracer substances to appropriate 
altitudes for release in order to study the effects pro- 
duced; for example, Dr. Roach has deduced that the 
sodium radiation of the night sky comes from an altitude 
between 250 and 300 km, whereas Mr. Bates predicts 
theoretically that this radiation should come from about 
70 km. In discussing this situation, no way could be 
found to harmonize theory and experiment. Conse- 
quently, an experiment was recommended to release 
sodium vapor from a rocket at these altitudes in order 
to observe the enhancement, if any, of this radiation with 
instrumentation on the ground. In addition, it was con- 
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sidered thut appropriate photometers should be mounted 
in rockets so as to study directly the natural emissions 
themselves as a function of altitude. In diseussing the 
aurora, the most important recommendation was to make 
more height determinations by the two-station triangula- 
tion method for correlation with spectroscopic data. 
All the members of this conference had very favorable 
reactions concerning its value. The meeting attempted 
to review not only the ideas that have become reasonably 
well established, but also the problems that are puzzling 
workers in this field and the schemes that are evolving 
in regard to new problems to be tackled or new ways 
of undertaking old problems. Many people felt that 


other meetings of this character should be encouraged, 
especially in those fields that have received marked 
stimulation as a result of the instrumentation develop- 
ments of the past few years. It was considered that the 
size of the meeting had much to do with its character. 
With the number involved, it was possible to maintain an 
informal atmosphere; on the other hand, the representa- 
tion in the field of upper atmosphere physics was suffi- 
ciently broad for all problems that came up. The dinner 
given by the commanding officer of NOTS served to de- 
velop personal relationships and to provide an opportu- 
nity for numerous personal discussions, many of which 
were continued in the ensuing sessions. 


About People 


Gerald Berman, of Toronto, On- 
tario, has been appointed instructor 
of mathematics at Illinois Institute 
of Technology, and William E. 
Thompson, associate research me- 
chanical engineer, Cornell Aero- 
nautical Laboratory, Buffalo, New 
York; has been appointed instruc- 
tor in mechanical engineering. 


Bart J. Bok, associate director of 
Harvard College Observatory, who is 
spending the year at the observa- 
tory’s southern station in South Af- 
rica, delivered the Rubbi Lecture at 
Stellenbosch University. Later he 
addressed the Stellenbosch Student 
Society on ‘‘The Milky Way,’’ and 
a joint meeting at Capetown on ‘‘ The 
Age of the Universe.’’ The Rubbi 
Lecture, given in Dutch, was on the 
dynamics of star clusters. 


Norris E. Bradbury, director of 
the Los Alamos Scientific Labora- 
tory since October, 1945, has been 
appointed professor of physics at the 
University of California, Berkeley. 
Dr. Bradbury will continue as diree- 
tor of the laboratory at Los Alamos. 


Robert Broh-Kahn, formerly as- 
sistant director of the May Institute 
for Medical Research, Cincinnati, has 
been appointed assistant medical di- 
rector of Bristo] Laboratories, Syra- 
cuse, New York. For the past two 
years Dr. Broh-Kahn was also as- 
sistant professor of experimental 
medicine at the College of Medicine, 
University of Cincinnati. 


R. Keith Cannan, professor of 
chemistry at New York University, 
will become chairman of the Com- 
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mittee on Growth, of the National 
Research Council, to succeed Milton 
C. Winternitz, new head of NRC’s 
Medical Sciences Division. Hayden 
C. Nicholson is resigning as execu- 
tive secretary of the committee, to 
go to the University of Arkansas as 
dean of the School of Medicine. 


D. Frank Holtman, who has spent 
the past year as chief of the Micro- 
biology Branch, Biological Depart- 
ment, Chemical Corps, Camp Detrick, 
Maryland, has returned to his posi- 
tion as professor and head of the De- 
partment of Bacteriology, University 
of Tennessee. 


Marion J. Partridge has been ap- 
pointed assistant supervisor in the 
Physical Therapy Section, Depart- 
ment of Physical Medicine and Re- 
habilitation, at the University of Il- 
linois Research and Educational Hos- 
pitals. Miss Partridge was a mem- 
ber of the staff of the Veterans Ad- 
ministration Hospital, Castle Point, 
New York. 


8. R. M. Reynolds, of the De- 
partment of Embryology, Carnegie 
Institution of Washington, will be at 
the Nuffield Institute for Medical Re- 
search, Oxford, after September 5. 
He will work with staff members in 
research on the character of blood 
flow in umbilical arteries and veins, 
until July, 1951. 


E. W. BR. Steacie has been ap- 
pointed vice president of the Ca- 
nadian National Research Council. 
Dr. Steacie will be responsible for 
the coordination of all scientific ac- 
tivities of the organization, and for 
integration of research throughout 


its laboratories. He will continue 
his present research in chemical kin- 
eties as director of the Division of 
Chemistry. 


Cecil Legriel Wittson has been 
appointed professor of neurology and 
psychiatry at the University of Ne- 
braska College of Medicine and di- 
rector of the Nebraska Psychiatric 
Unit, a teaching unit of the College 
of Medicine and the School of Nurs- 
ing. Dr. Wittson was formerly as- 
sociated with the Central Islip State 
Hospital, New York. 


Visitors 


A. Tybjaerg Hansen, of the Rigs 
Hospital, Copenhagen, an interna- 
tional authority on the intravascular 
pressures in vascular disease, visited 
Walter Reed General Hospital and 
Army Medical School, Washington, 
D. C., August 1-10. 


Cc. C. Hu, professor of pomology, 
Taiwan University, Taihoku, For- 
mosa, is a visitor at the University 
of California’s College of Agricul- 
ture Agricultural Experiment Sta- 
tion, Riverside. Dr. Hu, a specialist 
in citrus and subtropical fruits, will 
spend a year in this country studying 
citrus fruits. 


Grants and Awards 


The Wisconsin Alumni Research 
Foundation, which administers pat- 
ents obtained on discoveries made by 
University of Wisconsin scientists, 
has made a grant of $633,008 to the 
university to be used for research 
grants-in-aid, symposia and confer- 
ences, scientific apparatus, research 
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assistants, the Charles Sumner Slich- 
ter professorship, the University of 
Wisconsin Press, and for amortiza- 
tion of specia] building loans. 


The 1950 Joseph Goldberger 
Award in Clinical Nutrition, made 
annually by the American Medical 
Association, has been presented to 
Fuller Albright, associate professor 
of medicine at Harvard Medical 
School. Dr. Albright received the 
award for his work in metabolism. 


Creighton University School of 
Medicine, Omaha, Nebraska, has re- 
ceived a grant of $6,000 from the 
Office of Naval Research, for an in- 
vestigation of the effect of methyl 
blue on respiration of mammalian 
erythrocytes, using the Warburg 
technique, and $500 from the Coun- 
cil on Pharmacy and Chemistry of 
the American Medical Association, 
for study of the effect of anticon- 
vulsants on metabolism of the brain, 
also using the Warburg technique. 
Both investigations will be carried on 
by H. C. Struck, assistant professor 
of physiology and pharmacology. 


The Elliott Cresson Medal of the 
Franklin Institute, Philadelphia, has 
been awarded to Basil F. J. Schon- 
land, president of the South Afri- 
ean Scientific and Industrial Re- 
search Organization, Johannesburg, 
for research in atmospheric elec- 
tricity and experimental investiga- 
tions of lightning. 


Fellowships 


The National Research Council’s 
Committee on Growth, acting for 
the American Cancer Society, is ac- 
cepting applications for grants and 
fellowships. Applications for new 
grants will be accepted until October 
1; final decisions will be made early 
next year and will become effective 
July 1, 1951. Investigators now 
receiving grants will be notified in- 
dividually regarding applications for 
extension. 

Fellowships in Cancer Research of 
the American Cancer Society, and 
Damon Runyon Clinical Research 
Fellowships, financed by a grant 
from the Damon Runyon Memorial 
Fund to the American Cancer 
Society, are available. Fellowship 
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applications may be submitted at 
any time. Those received before 
November 1 will be acted upon by 
the committee in December; those 
received between November 1 and 
March 1 will be acted upon in April. 
Fellowships will ordinarily begin 
July 1, although this date may be 
changed at the request of the ap- 
plicant. All communications should 
be addressed to the Executive Seere- 
tary, Committee on Growth, NRC, 
2101 Constitution Avenue, Washing- 
ton 25, D. C. 

During the past year the American 
Cancer Society, on recommendation 
of the Committee on Growth, has 
awarded grants and fellowships ap- 
proximating $2,000,000. A program 
of similar magnitude is planned for 
the coming year. 


Colleges and Universities 


Northwestern University will 
sponsor a series of weekly lectures 
on inorganic chemistry during the 
fall quarter, to be given at Lineoln 
Hall. The lectures will constituie a 
noncredit course, and will be open 
to all, for the usual course fee. 
Speakers on the program and the 
dates of their lectures are: Septem- 
ber 26—J, W. Kennedy, Washington 
University, St. Louis; October 3—W. 
A. Weyl, Pennsylvania State Col- 
lege; October 10—Michael Fleischer, 
U. 8. Geological Survey; October 17 
—G. H. Cady, University of Wash- 
ington; October 24—W. M. Latimer, 
University of California, Berkeley ; 
October 31—A. B. Burg, Unisersity 
of Southern California; November 7 
—Linus Pauling, California Insti- 
tute of Technology; November 14— 
J.J. Grebe, Dow Chemical Company ; 
November 21—Jacob Kleinberg, 
University of Kansas; and Novem- 
ber 28—G. W. Watt, University of 
Texas. 


The Johns Hopkins University 
has received $10,000 from Charles F. 
Kettering, research consultant of 
General Motors Corporation, to es- 
tablish a postdoctoral research fel- 
lowship in the McCollum-Pratt In- 
stitute for a three-year period. The 
fellowship will be used to support 
the work of a young scientist for 


research and training in the field 
of trace elements. 


Indiana University recently estab- 
lished a Graduate Institute for Ap- 
plied Mathematics, which at present 
will deal primarily with problems 
in gas dynamics, hydrodynamics, and 
turbulence. Students entering the 
institute are required to have at 
least one year of graduate work in 
mathematics, and the M.A. degree is 
desirable. Research assistantships 
are open to students who wish to 
study for the Ph.D. degree. C. A. 
Truesdell, of the Naval Research 
Laboratory, Washington, D. C., will 
be visiting professor for 1950-51. 
Further information may be obtained 
from T. Y. Thomas, Head, Gradu- 
ate Institute for Applied Mathe- 
maties, Indiana University, Bloom- 
ington. 


The University of Tennessee Col- 
lege of Medicine has made the fol- 
lowing appointments to its staff: 
Sigfrid Zitzlsperger, instructor in 
anatomy; Fern W. Smith, assistant 
professor of anatomy; Frederick 
Meyers, instructor in pharmacology ; 
James E. Alexander, assistant in 
medicine; MeCarthy DeMere, Ed- 
ward French, and William T. Tyson, 
Jr., assistants in surgery. John Ifft, 
Boston University College of Medi- 
cine, is visiting associate professor 
of anatomy this summer. 


Meetings and Elections 


The Medical Women’s Interna- 
tional Association will hold its sixth 
congress in Philadelphia, September 
10-16, at Women’s Medical College 
of Pennsylvania, which is celebrating 
its centennial. Ninety-five women 
medical delegates from 15 foreign 
countries are expected to attend. 


A national noise abatement sym- 
posium, sponsored jointly by the Na- 
tional Noise Abatement Council and 
the Armour Research Foundation of 
Illinois Institute of Technology, will 
be held October 20, in Chicago. Hal- 
don A. Leedy, director of the foun- 
dation, is chairman of the program 
committee. 


The Royal Society of Canada held 
its annual meeting at the Royal 
Military College, Kingston, Ontario, 
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June 5-7. Officers for 1950-51 are: 
president, J. J. O’Neill, MeGill Uni- 
versity; honorary secretary, Séra- 
phin Marion, National Archives, On- 
tario; honorary executive secretary, 
W. H. Cook, Canadian National Re- 
search Council; president, Section 
III, H. G. Thode, Ontario; president, 
Section IV, P. S. Warren, University 
of Alberta; and president, Section V, 
L. 8S. Simard, University of Mon- 
treal. 


The Connecticut Agricultural Ex- 
periment Station, oldest in the coun- 
try, will celebrate its 75th anni- 
versary in New Haven, Connecticut, 
September 28-29. Some 3,000 scien- 
tists, agriculturists, and officials of 
government, universities, experiment 
stations, and industry have been 
invited to attend. 

Open house will be held for dele- 
gates and the public on Thursday, 
the 28th, and will include special 
demonstrations of work carried on 
at the station. Detley W. Bronk, 
president of Johns Hopkins Univer- 
sity, and Arnold Nicholson, manag- 
ing editor of Country Gentleman, 
will address the visitors. 

A symposium on ‘‘The Research 
Institute in Modern Society’’ will be 
held on Friday, with Edmund W. 
Sinnott, director of the Sheffield 
Scientific School and dean of the 
Graduate School at Yale University, 
serving as moderator. Various as- 
pects of the topie will be discussed by 
George O. Curme, Jr., vice presi- 
dent in charge of chemical research, 
Union Carbide and Carbon Corpor- 


ation, New York City; Selman W. 
Waksman, head of the Department of 
Microbiology, New Jersey Agricul- 
tural Experiment Station; Alexan- 
der Wetmore, secretary, Smithsonian 
Institution; and Elvin C. Stakman, 
chief of the Division of Plant Pathol- 
ogy and Botany, University of Min- 
nesota. Their respective subjects 
will be industrial research, govern- 
mental] institutes, endowed institutes, 
and universities. Speakers at the 
Friday evening dinner will include 
Chester Bowles, governor of the state 
and chairman of the station’s Board 
of Control, who will serve as toast- 
master; C. R. Orton, director emeri- 
tus, West Virginia Agricultural Ex- 
periment Station, representing the 
Association of Land-Grant Colleges 
and Universities; Dr. Bronk, rep- 
resenting the National Academy of 
Sciences; Walley Taylor, assistant 
agricultural attaché, British Em- 
bassy, representing the Rothhamsted 
‘xperimental Station of England; 
George A. Baitsell, professor of biol- 
ogy, Yale University, representing 
the AAAS. 


A national collection of industrial 
bacteria was begun at the Chemical 
Research Laboratory, Department of 
Scientific and Industrial Research, 
London, early this year. It contains 
some 350 types, including the non- 
pathogenic cultures formerly held by 
the ‘National Collection of Type Cul- 
tures at Colindale, England. The 
laboratory will maintain any organ- 
ism that has ceased to be of interest, 
but which may be wanted later. It 


This eighteenth-century drawing by John Fitch of a jet-propelled boat is one of 
more than 150 items in the “Milestones in American Achievement” exhibition 


that opened at the Library of Congress on July 18. 


The contributions of 34 


scientists, and of other prominent Americans, ranging from Henry Adams to John 
Peter Zenger, and extending from the discovery of America to the end of World 
War I, are represented by some memento taken from the collections of the Library. 
As part of Washington’s Sesquicentennial Celebration, the exhibition will be on 
view until December 31, 1950, and a catalogue of its contents will be issued this fall. 
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will also maintain any organism that 
should be duplicated. Most of the 
nonpathogenic bacteria supplied, up 
to now by Colindale can be obtained 
from the Chemical Research Labora- 
tory, and the laboratory will try to 
procure any type of nonpathogenic 
culture that it does not hold. It 
is hoped that the collection will be- 
come comprehensive. Gaps are being 
filled by obtaining cultures from lab- 
oratories in England and other coun- 
tries. Particular emphasis will be 
given to assay organisms. 

Cultures held in the collection will 
be included in the United Kingdom 
List of Species, to be published in 
1951. Inquiries and requests for 
cultures should be addressed to the 
Director, Chemical Research Labora- 
tory, Teddington, Middlesex, Eng- 
land. 


The Alaska field station of the 
Public Health Service (Science, 
April 28, p. 480) has been officially 
named the Arctic Health Research 
Center, with headquarters at Anchor- 
age. Investigations to date have re- 
echinococcosis infection in 
both wild and domestic animals, tri- 
chinosis among arctic marine ani- 
mals and carnivora, and a high in- 
cidence of fish tapeworm among 
in fish-eating areas. Re- 
search will be continued on these 
problems, and control measures are 
being worked out, particularly in 
regard to many previously unstudied 
biting insects of the region. Jack 
C. Haldeman is officer in charge. 


vealed 


natives 


The U. S. Department of Agri- 
culture has sent Franklin 8. Harris, 
president emeritus of Utah State 
Agricultural College, and Hoyt Tur- 
ner, specialist in agricultural ex- 
tension and education, to Tehran to 
assist the government of Iran in a 
program of agricultural improve- 
ment. Dr. Harris was agricultural 
advisor to Iran in 1939-40. Conser- 
vation and better use of limited wa- 
ter supply, control of pests and dis- 
eases of crops and livestock, in- 
creased fertility of the land, better 
utilization, transportation, and mar- 
keting of farm produce, introduction 
of improved crops and livestock, and 
use of labor-saving methods on farms 


will be studied. 
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PHOTOGRAPHY 


helps adjust an amplifier 


Far subtler differences than shown here can have 
large effects on performance. 

How can you remember the all-important de- 
tails of wave form? How can you show improve- 
ments achieved in the course of design changes 
and adjustments? How can you prove that a circuit 
long since gone from your bench behaved in a 
certain way? 

With photography, of course. It’s simple, it’s 
indisputable, and it’s permanent! 


To photograph cathode-ray traces from almost 
any kind of screen—whether repetitive patterns or 
the fastest transients—just load your camera with 
35mm. Kodak Linagraph Pan Film. Your Kodak 
Industrial Dealer carries it in 100-foot rolls and 
36-exposure cassettes. Eastman Kodak Company, 
Rochester 4, N. Y. 


Improper adjustment results in poor low-fre- 
ge of tilt is a measure of low-fre- : 
quency response and low-frequency phase shift, 4 
4 
Effect of “under peaking” of Nigh fraquency 
compensating inductances. Note gee 
. of square wave has been distorted so that the eke 
leading edge is rounded, instead of sharp. 
} é 
produces in the leading edge of the 
PHOTORECORDING 


PHOTOVOLT 


Radiation-Detection 
Densitometer Mod. 500-R 


A photoelectric instrument for the exact measure- 
ment of density of X-ray film employed in personnel 
monitoring for protection against harmful radiation 
in nuclear, radioactive isotope, and X-ray work 


Write for Bulletin #270 to 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 


“APIEZON” 


OILS 
WAXES 
GREASES. 
For High Vacuum Work 


Vapor pressure as low as 10O— 
6 mm. of Hg, and even unmeas- 
urable at room temperature. 


The Apiezon products, which we stock, include special 
oils for oil-diffusion vacuum pumps, and a variety of oils, 
greases and waxes for sealing joints and stop-cocks in 
high vacuum systems. Bulletin 1565-SM, listing physical 
characteristics and prices, will be forwarded upon request. 


JAMES G. BIDDLE CO. 


ELECTRICAL & SCIENTIFIC INSTRUMENTS 
1316 ARCH STREET © PHILADELPHIA 7, PA. 


REPORT of THE SPECIAL COMMITTEE 
on the 


CIVIL LIBERTIES 
OF SCIENTISTS 


to The EXECUTIVE COMMITTEE, 


AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF 
SCIENCE 


mimeographed 63+ VI pages 

Orders for 1 to 4 copies: $1.00 per copy 
“ —“ 5 to 10 copies: 

“20 or more: 
AAAS. Publications + 1515 Massachusetts Ave. 
N.W., Washington 5, D. C. 
Please send me —______ copies: Report of the 
Special Committee on the Civil Liberties of 


Scientists. My check (or postal note) for 
$—_____ is enclosed. 

Name 

Street 

City Zone State 


do you know - - 


that LITHOPRINTING is the 
best and most economical way 
to publish small editions of 


Textbooks, Lab Manuals, 
Research Reports 
Monographs, Dissertations 


etc., etc. 


Write for a quotation 


EDWARDS BROTHERS, INC. 
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Twenty Authorities 


CONSERVATION of NATURAL RESOURCES 


Edited by Guy-Harold Smith, The Ohio State 
University. With the Contributions of 20 Experts. 


This book presents the story of America’s forests, water, minerals, and other 
It is the combined work of 20 men who have specialized in the study 
of different resources. They tell what can be done to develop a successful conser- 
vation program. 


resources. 


Plan of the Book 


Beginning with a review of the history of conservation in the United States and 
the disposal of the public domain, the authors then deal with each resource in turn. 
Emphasized are: 

@ Basic geographical and conservational facts. 

@ Extent and distribution. 

@ Uses in regional and national development. 

@ Natural and human factors that have made themselves felt in this generation. 

® Conservation practices that ought to be observed to achieve security. 

The last two sections cover recreational resources and the entire subject of planning 


an effective conservation program from the standpoint of the local, state, and 
federal governments. 


A New Book Based on an Old Model 


Since knowledge about conservation is steadily increasing, Conservation of ’ 
Natural Resources has been prepared as an entirely new book. It is based on the 
highly-regarded second edition of Parkins and Whitaker’s Our Natural Resources 
and Their Conservation, but it has been completely rewritten to include recent 
developments. All but a few of the photographs, line drawings, and maps are 


new. 


Ready in September Approx. 533 double-column pages 


440 Fourth Avenue New York 16, N. Y. 


review the basic jacts concerning 


172 illustrations Prob. $6.00 


Send for copy on approval. 


JOHN WILEY & SONS, Inc. 
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Radically 
different! 


230 East 45th Street, New York 17, N. Y. 


New| 


“ZIRCONARC” PHOTOMICROGRAPHIC LAMP 


For hetter black-and-white and 
color photomicrographs 


Combines the concentrated light of the Western Union 
are light bulb (about 1 mm dia.) with our fluorite- 
coated, 7-element aplanatic optical system of highest 
correction, free from chromatic aberration. . . . Prac- 
tically harmless to living cultures. . . . Built with the 
same precision as the microscope itself. Over-all 
length of lamp, 10”. Height, 6%”. Base, 4%4"x 
6%”. Price, complete with power unit and 40-watt 
bulb, $325. Order direct or from leading supply 
dealers. 


Write for Bulletin ZL-321S 
FISH-SCHURMAN CORPORATION 


PHOSPHATASE 


NON-PROTEIN 
ACID RANGE : BASIC RANGE 


Now Available 
For Research Use 


Inquiries Invited 


ENZYME PRODUCTS 
41 PARK ROW, NEW YORK 7, N. Y. 


$9.75 


POSTPAID 


Personal check or 
money order, please 


ORDER YOURS NOW! 


Keep your copies of SCIENCE 
always available for quick, easy 
reference with this all-purpose 


@ It’s PRACTICAL—simply snap the magazine in with a 
strong flat wire, without cutting, punching, or 
mutilating. Snap it out just as easily . . . all in 
a matter of seconds. It opens FLAT—for easy 
reference and readability. Holds 26 issues. 


@ Its ATTRACTIVE—in beautiful maroon buckram, 
a in gold leaf. A fine addition to your 
rary. 


@ It’s DURABLE—sturdily constructed to withstand much 
use—ideal for classroom, laboratory, and library. 


@ It?s PERSONAL—your name stamped on the cover for 
only 50¢ in addition to the regular price of $2.75 
—the year of issue will be included for 30¢ extra. 


SCIENCE «© 1515 Massachusetts Ave., N.W., Washington 5, D.C. 
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STATHAM 
Physiological Pressure Transducers 


EKG 
or 
Recorder 


The Model P23 pressure transducers were specifi- 
cally designed for the purpose of measuring and re- 
cording arterial and venous blood pressures. The 
system illustrated above demonstrates how simply 
measurements can be obatined with Statham 
transducers. 


Please write our 
Engineering Department 
for more specific data. 


SCIENTIFIC INSTRUMENTS 
9328 Santa Monica Bivd., Beverly Hills, Calif. 


Complete New Catalog describes 
the Latest Edition of ‘ 


THE CARVER LABORATORY PRESS 


@ Send for your copy of this new handy-size 
manual containing up-to-date information on 
the Carver Laboratory Press and its many uses. 


FRED S. CARVER INC. 


HYDRAULIC EQUIPMENT 
341 HUDSON STREET NEW YORK 14, N. Y. 


Media for 
Tissue and Virus Culture 


@ Serum Ultrafiltrate—Simms 

@ Balanced Salt Solutions 

@ Serums—Ox, Horse, Pooled Human, 
Cord-Human, Rabbit, Sheep, Guinea 
Pig, Chicken 


@ Defatted Extracts—Chick Embryo, 
Beef Embryo, Chicken Heart 

@ Fischer’s V-614 Synthetic Me- 
dium 

®@ For Cultivation of Tubercle Ba- 
cilli—Dubos (Liquid and Solid Me- 


dia) 
@ Carbohydrates, Amino Acids, Pu- 
rines, Pyrimidines, Vitamins, 


and Nutritional Biochemicals 


Catalogue & Prices on Request 
Catalogue 14S 


MICROBIOLOGICAL ASSOCIATES, INC. 
Coral Gables, Florida 


| For MEASUREMENT of SKIN RESISTANCE 


Garceaun RECORDING 
PSYCHUOGALVANOMETER 


- For the study of the 
psychogalvanic reflex 


and skin resistance. 
<4 The instrument is 
direct-reading and gives 
Be a written record of the 
g | reaction of the patient. 
Price 


Garceau 
CLINICAL DERMOIHMETER 


For clinical and experimen- 
tal investigation of disorders 
involving sympathetic reac- 
tion, such as pain reflexes. 
In the psychological labora- 
tory, the instrument has a 
well-known application as a 
so-called “lie detector”. Re- 
sistance is read directly from 
a calibrated dial. Small vari- 
ations, greatly magnified, are 
shown on the meter. 
operated. Price ....$115 


LABORATORY, INC. 
JOLLISTON, MASSACHUSETTS, U.S. 
manufacturers of the 
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Personnel Placement 


Personnel Placement 


CHARGES and REQUIREMENTS 
for “PERSONNEL PLACEMENT” Ads 
1. Rate: 15¢ per word, minimum charge $3.00 for each 


insertion. If desired, a “Box Number” will be supplied, 
so that replies can be directed to SCIENCE for immediate 
forwarding. Such service counts as 8 words tog. a 25- 
word ad, plus a “Box Number”, equals 33 wo 5. All 
ads will be set in regular, uniform style, without display; 
the first word, only, in bold face type. 

For display ads, using type larger or of a different 
style than the uniform settings, enclosed with separate 
border rules, the rate is $16.00 per inch; no extra 
for “Box Numbers”. 

2. Advance Payment: All Personnel Placement ads, classi- 
fied or display, must be accompanied by correct remittance, 
made payable to SCIENCE. Insertion can not 

until payment is received. 

3. Closing Date: Advertisements must be received by 
SCIENCE, 1515 Mass. Ave., N.W., Washington 5, D. C., 
together with advance remittance, positively not later than 
14 days preceding date of publication (Friday of every week). 


POSITIONS OPEN 


POSITIONS WANTED 


Academic position desired by Ph.D. (Columbia University, 1949) 

in Education and Philosophy, with broad training in related fields. 

One year of active — experience. Four years of research 


and translation experience from English to Chinese. Can speak 
and write both Chinese and Engush fluently. Box 233, ams 
11 


Biochemist, Ph.D., fall, 1950, desires agricultural or medical re- 
search position. Experience: polysaccharides, proteins, organic syn- 
thesis, agricultural biochemistry, and laboratory assisting. Box 
261, SCIENCE. x 


Biochemist: Ph.D. Particularly well trained in mammalian 
physicology and biochemistry as related to endocrine function; five 
years’ teaching; several years, director, research in industry; for 
further information, please write Burneice Larson, Medical Bu- 
reau, Palmolive Building, Chicago. x 


Botanist: recently received Ph.D. degree; two years, assistant in 
botany, state university; for further information, please write 
Burneice Larson, Medical Bureau, Palmolive Building, Chicago. X 


Medical Mycologist: M.P.H., completing Ph.D. 
Bacteriology, parasitology minors. hree years clinical laboratory 
officer, Navy. One year, diagnostic bacteriology. Desires posi- 
tion, U. S. or abroad, research and diagnostic work without teach- 
ing. Box 263, SCIENCE. 


summer 1950. 


Positions Open: 

(a) Physician with number of published papers to his credit for 
key position in medical division, pharmaceutical company, East. 
(b) Copywriter and medical editor; duties principally with pro- 
lice service of large pharmaceutical company; around $6,000. 
(c) Pharmaceutical chemist to direct pharmaceutical research de- 
partment, biological manufacturing company ;*should be qualified 
to direct department placing pharmaceutical products in final form 
for market. (d) Biochemist; Ph.D. or M.S. required; department, 
pathology, large general hospital, New England. (e) Chemist for 
post of Lcorten; pharmaceutical company; minimum of Master’s 
degree required; physician eligible; duties consist of scientific writ- 
ing, abstracting literature; knowledge of French, German desirable. 
(f) .Toxicologist to serve as chief, industrial health research sec- 
tion, large pharmaceutical company; physician with Ph.D. in 
pharmacology preferred; should be qualified to direct basis clinical 
physiological research in industrial toxicology and industrial health 


rogram. S8-2 Burneice Larson, Medical Bureau, Palmolive 
uilding, Chicago. x 
Wanted: Research Cyto-Geneticist. Research in grasses and 


cereals mainly. 


Inquire immediately. 
247, SCIENCE. 


Position now open. Box 
8/11 


The Market Place 


CHARGES and REQUIREMENTS 
for “MARKET PLACE” Ads 


1. Rate: 20¢ per word for classi ads, minimum 

$5.00 for each insertion. Such are set in uniform sty 
without display; the first word, only, in bold face type. 
For display ads, using type larger or of a different style 
than the uniform classified settings, and entirely enclosed 
with separate rules, rates are as follows: 


Single insertion $16.00 per inch 
7 times in 1 year 14. per inch 
13 times in 1 year 3.00 per inch 
26 times in 1 year 1.50 per inch 
52 times in 1 year 10.00 per inch 


2. Payment: For all classified ads, payment in advance is 
required, before insertion can be made. Such advance 
remittances should be made payable to SCIENCE, and 
forwarded with advertising “copy” instructions. 

For display advertisers, monthly invoices will be sent on 
a charge account besle—providiag satisfactory credit is 


AVOID DELAY ... . Cash in Advance payment 
MUST be enclosed with ALL classified ads. 
(See “Charges and Requirements” above.) 


POSITIONS OPEN 


Glass Blower. With at least 3 years’ actual experience in making 
and repairing chemical laboratory apparatus. Location large 
Middle Atlantic industrial research laboratory. Send full particu- 
lars including salary expectations in first letter. Box 257, SCI- 
ENCE. 8/18 


Ph.D. Research Assistant. Steroid hormones, enzymology, bio- 
assays. Responsible position in research team. Southern Ohio. 
nce research Institute. Woman preferred. Box 262, <7 


Physicists, mathematicians, mechanical engineers, electronics en- 
ineers: Cornell Aeronautical Laboratory, an affiliate of Cornell 
Iniversity, has permanent positions open for men of project en- 
gineer caliber with advanced degrees and experience in physics, 
applied mathematics, instrument design, and electronics. Assign- 
ments are varied and Gpteeienety challenging in fields of pure 
and applied physics. he position of our laboratory is between 
those of universities and commercial research institutes. We be- 
lieve it combines many of the traditional advantages of both. In- 
quiries will be treated as confidential; they should be addressed to 
Mr. Nathaniel Stimson, Department S, Cornell Aeronautical Lab- 
oratory, P.O. Box 235, Buffalo 21, New York. x 


3. Closing Date: Classified advertisements must be received 
by SCIENCE, 1515 Massachusetts Avenue, N.W., Wash- 
ington 5, D. C., together with advance remittance, positively 
not later than 14 days preceding date of publication (Friday 
of every week). 

For proof service on display ads complete “ oo 
tone must reach the publication offi of SCIENC 


1515 
usetts Avenue, N.W., Washingt . D. C., not 
preceding 


on 
later than 4 weeks i date of publication. 


BOOKS 


Your sets and files of scientific journals 


are needed by our library and institutional customers. 
us lists and description of 
at high market prices. 
Boyston Street, Boston 


Please send 
riodical files you are wit, to sell 

. CANNER AND COMPANY, 909 
5, Massachusetts. tf 


The SHRUNKEN MOON 
By J. E. SPURR 


207 pages 36 text figures 
BUSINESS PRESS - 


Price $4.00 
Lancaster, Penna. 


14, 
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The Market Place 


The Market Place 


BOOKS 


Send us your Lists of 
SCIENTIFIC BOOKS AND PERIODICALS 
which you have for sale. 
Complete ae sets and runs; and single titles are wanted. 
please send us your want lists. 
STECHERT-HAFNER. INC., 31 East 10th Street, New York 3. 


— YOUR PERIODICALS 


We need Complete Sets, Runs, Volumes and Single numbers. 
CASH IN on your periodical accumulations NOW! 
COLLECE LIBRARY SERVICE @ Dept. A, Box 311, N. Y. 3 


Also send us your list of wants 


WALTER j. JOHNSON 
125 East 23rd Street, New York 10, N. Y. 


for MORE SALES 


Tell STORY more than 33,000 SCI- 
ENCE subscribers ... a le market for your Scientific 


rvices, or Supplies: 


. «. this same r id d by the 
SEL increasing number of Place” advertisers. 
OOF that SCIENCE advertising produces results! 


SUPPLIES AND EQUIPMENT 


UTFITS,[NC- 


REET,NEW YORK, 


GEOLOGISTS 
£very veces; 


YOR, ENGINEERS 


SUPPLIES AND EQUIPMENT 


ANTHRONE 


Newest Reagent for Micro-Colorimetric Determination of 
a Cellulose, Glycogen, Glucose, Galactose, Maltose, 
Sucrose, and other Carbohydrates. 

REFERENCES: D. L. Morris, Science 107, 254 (1948). 
Vin 5 & L. Silverman, Analytical Chemistry 21, 
) 


National Biochemical Company 
Chicago 12, IMinois 


3106 W. Lake Street 


© HYPOPHYSECTOMIZED RATS 


Shipped to all points via Air Express 
For further information write 


808 E. 58th St. 
HORMONE ASSAY LABORATORIES, Inc. @ Chicago 37, Il. 


S TAIN S en 


STARKMAN Biological Laboratory Bloor W- 


GLYCOCYAMINE—Hydroxyproline, L-Methionine 
@ AMINO ACIDS e BIOCHEMICALS 
@ PRE-MIXED MICROBIOLOGICAL ASSAY MEDIA 
H. M. CHEMICAL COMPANY, LTD. 
144 North Hayworth Avenue Los Angeles 36. California 


All Amino Acids (natural, synthetic, unnatural), 
Rare Sugars, Biochemical Products, Reagents, New Pharma- 
ceuticals in stock. Write or phone PLaza 7-8171 for complete 
price list. 


BIOS LABORATORIES, INC. Sires 


PIGEONS HAMSTERS 
Clean healthy well-fed et ( MICE POULTRY GUINEA PIGS 


Guaranteed suitable for your needs 
‘town, 
R bly priced—Dependable service JOHN C. LANDIS + Hagers' ma. 


LABORATORY ANIMALS RATS RABBITS 


QUARTZWARE 


for laboratory and industry 
A complete line of standard laboratory ware. 
Also custom fabricating to meet your requirements. 
For particulars, write: Quartzware Division 


THE PANRAY CORP. 
340 Canal Street, New York 13, N. Y. 


WHITE RATS one 


Rabbits, —— White Mice, Pigeons, H 


ANIMAL CAGES AND ACCESSORY 


EQUIPMENT 
ORDERS NOW ACCEPTED FOR EARLY DELIVERY 
HOELTGE BROS., Inc. 
1919 Gest St. Cincinnati 4, Ohio 
Write for New 1950 Catalog 


TRANSPARENT BOXES 


For Every Laboratory, Every Collector 
of Small Objects, Every Home Workshop! 


Five Sizes Now Available 
Write for New Leaflet TR-S 


R. P. CARGILLE 
118 Liberty Street, New York 6, N. Y. 


August 11, 1950 
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t. 
WANTED To PURCHASE: 
SCIENTIFIC PERIODICALS 
Sets and runs, foreign and domestic 
| SCIENTIFIC BOOKS 
| 
“MFIALAQ 
JOWARREN ST 
{) 
5 | 
4 
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. » « merits the attention of + ++ @ unique symposium volume 


physicians, veterinarians, that enriches your library 
agricultural scientists, with its scientific and 
and chemists . . . historic value .. . 


Brucellosis entennial 


74 x 104 inches, double column, 
clothbound, 320 pages 


6 x 9 inches, illus- 
trated, clothbound, 


Symposia presented 
277 pages to commemorate 
the first hundred 
years of AAAS in- 
clude 42 papers by 
leading _ scientists 
in thirteen major 
fields: 


This AAAS sym- 
posium volume pre- 
sents in 24 papers 
a comprehensive 
view of Brucellosis. 


Sciences of Society 


The National In- Educational Po- 


stitutes of Health, tentials , 
the U. S. Depart- Human Indi- 
ment of Agricul- viduality 

d the N Food and Nutrition 
ture, and the Na- Housing 
tional Research World Health 
Council who co- Problems 


sponsored the ver- 
bal presentation of 
these treatises, suc- 
ceeded in obtaining 
as contributors pio- 
‘neers in this com- 
paratively new 


Sources of Energy 

The Upper Atmos- 
phere 

The World’s Natu- 
ral Resources 

Genes and Cyto- 


plasm 
field. High Polymers 
Interactions of 
Matter and 
Radiation 
Waves and 
Rhythms 
Cash price to AAAS members $3.50 Cash price to AAAS members $4.50 
Nonmembers and institutions $4.00 Nonmembers and institutions $5.00 
Note: Members may use the special prices only for 
prepaid orders and for one copy of each publication. 
“uate Guana AAAS, 1515 Massachusetts Avenue, N.W., Washington 5, D. C. 
oases inntitenm: Enclosed find my check or money order in the amount of $.......... 
posse cme —— for .......... copies of Brucellosis, .......... copies of Centennial. 
18 
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“LAB-AID” EXPEDITERS 


— they speed-up laboratory chores 


~ téchnicon paraffin knife 


makes work with paraffin-embedded tissues quick and 
easy. Great for cutting large blocks into small ones; 
for mounting blocks on a microtome object disc; for 
squaring up blocks; for separating ribbons in a water 


ts ; bath . . . Hollow stainless steel handle doesn't heat up; 
} — ‘ spring switch under thumb gives Finger-Tip Heat Con- 
j : trol — easy to keep knife at the right temperature. 


110 Volts AC - DC When not in use lay knife in saddle rest — Blade UP 
keeps knife hot; Blade DOWN current is ‘‘off."’ 


hs ~ téchnicon microslide dryer 

A\ : delivers slides ready for staining in 7 minutes! Just 
WW drop slides, in an Autotechnicon Slide Carrier, into the 
hatch, flip the switch and close the cover. A steady 
current of warm, filtered air blowing over the slides 
carries away all moisture, leaving them bone-dry and 
dust-free. The filter is replaceable. There's no distor- 


tion, either — the warm clean air is well below the 
melting point of paraffin. 


~technicon water bath 

insures smooth, even spreading of your tissue ribbons. 
The water temperature is just right — never too hot or 
too cold, thermostatically held at any set temperature 
from 20° to 60°C. There's no melting paraffin to dis- 
tort tissues — no folds or wrinkles, no bubbles due to 
frequent water change. Temperature stays constant, 
day-in, day-out. And it's easy to sce your sections 
against the dull finished black interior of the bath. 


Size: 10%” Diam; 3%” High 

Sturdy; durable; water and 
lolproof finish. 

THE TECHNICON COMPANY 


E> 4215 East 149th Street, New York 51, N. Y. 


( Technicon Constant Temperature Water Bath 


12%" long. > 
110 Volts AC only: ~ 
. 
3 Send me literature and prices on 
1con Technicon Paraffin Knife 
| 
. 


poly an ACCURATE Blood Count 
is Worth Taking 


To aid in correct diagnosis and proper 
treatment of patients, a blood count 
must be accurate. That is why most 
technicians follow accepted tech- 
niques with utmost care . . . why they use only 
the finest equipment . . . why the majority choose 
the famous Spencer “‘Bright-Line’’ Haemacytometer. 


BRIGHT-LINE Chambers offer 
these 6 Safeguards to Accuracy 


GREATER CONTRAST BETWEEN CELLS AND BACKGROUND 


Cells appear dark, lines bright, background gray. Each cell is easily 
counted—even those which overlap lines. 


MORE EVEN DISTRIBUTION OF CELLS 
Surface tension differences between metalized surface 
of chamber and glass surface of cover cause cells to 
distribute more evenly and chamber to fill more 
readily. 


SIMULTANEOUS RESOLUTION OF BLOOD 
CELLS AND RULINGS 


It is not necessary to stop down the condenser of your 
microscope since blood cells and rulings can be clearly 
resolved at full diaphragm opening. 


ore 
METALIZED BACKGROUND ELIMINATES GLARE 


Absence of glare provides clearer vision and reduces 
eyestrain. 


INDENTATION OF UNDERSIDE PROLONGS USEFUL LIFE 


Introduction of a slight concavity directly under — prevents 
scratches appearing on lower surface of chamber. Such scratches 
impair counting accuracy. 


PRODUCTION TOLERANCES ARE HELD TO THOSE RECOMMENDED 
AND SET FORTH BY THE U.S. BUREAU OF STANDARDS 


When you buy, specify “Bright-Line” and accept no 
substitutes. Immediate delivery from your supplier or 
write Dept. H2. 


American & Optical 


COMPANY 


INSTRUMENT DIVISION e BUFFALO 15, NEW YORK 
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